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Abstract  
AIM: The aim of this thesis is to analyse and to present heterogeneous concepts during 
projection of facilities of good manufacturing practice and human biobank. 
MATERIAL AND METHODS: Feasibility study for bio banks of stem cells is prepared for one 
current health institution in Republic of Macedonia.  
RESULTS: The space covers 105 square meters for biobank for stem cells, as well as 
additional space. With this projects program are defined requested needs of the investor during 
preparation of the basic project for the biobank for stem cells. The prepared architectural – 
constructive solution allow smooth flow of the technology defined by the investor. The solution is 
optimal related to the function, construction and economics.  
CONCLUSION: It was established that in the Republic of Macedonia there is not present any 
kind of bank for stem cells, but there are present several liaison offices for collection and 
deposition of stem cells from several foreign countries. It is necessary to project, construct and 
to put in function several banks for stem cells in the Republic of Macedonia in order to fulfil the 
needs of patients with malignant diseases. 
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 ǴȈȋȐșȚȍȘșȒȐȖȚ ȚȘțȌ ȍ ȐȏȘȈȉȖȚȍȕ ȕȈ ǲȈȚȍȌȘȈȚȈ ȏȈ ȗȘȖȍȒȚȐȘȈȱȍ ȕȈ Ȕȍȉȍȓ Ȑ ȍȕȚȍȘȐȍȘз  
ȗȘȐ  ǼȈȒțȓȚȍȚ ȏȈ ȌȐȏȈȯȕ Ȑ ȚȍȝȕȖȓȖȋȐȐ ȕȈ Ȕȍȉȍȓ Ȑ ȍȕȚȍȘȐȍȘ – ǹȒȖȗȯȍз ǻȕȐȊȍȘȏȐȚȍȚ „ǹȊ. ǲȐȘȐȓ 
Ȑ ǴȍȚȖȌȐȯ’’ ȊȖ ǹȒȖȗȯȍ. 
 ǵȈȯȋȖȓȍȔȈ ȉȓȈȋȖȌȈȘȕȖșȚ Ȕț ȐșȒȈȎțȊȈȔ ȕȈ ȔȖȯȖȚ ȔȍȕȚȖȘ ȗȘȖȜ. Ȍ-Ș ǭȓȍȕȈ ǵȐȒȖȰșȒȐ 
ǷȈȕȍȊșȒȐ ȒȖȯȈ ȔȐ ȗȖȔȖȋȕȈ ȊȖ ȐȏȉȖȘȖȚ ȕȈ ȚȍȔȈȚȈз ȐȏȘȈȉȖȚȒȈȚȈ ȕȈ ȚȘțȌȖȚз șȚȘțȒȚțȘȐȘȈȱȍȚȖ Ȑ 
șȖȌȘȎȐȕȈȚȈ ȕȈ ȚȍȒșȚȖȚ. ǷȘȖȜȍșȖȘ ǵȐȒȖȰșȒȐ șȖ șȊȖȯȈȚȈ șȚȘțȟȕȖșȚ ȋȖ ȖȊȖȏȔȖȎȐ ȏȈȊȘȠțȊȈȱȍ-
ȚȖ ȕȈ ȔȈȋȐșȚȍȘșȒȐȖȚ ȚȘțȌ.  
 ǶșȖȉȍȕȈ ȉȓȈȋȖȌȈȘȈȕȖșȚ ȐȔ ȌȖȓȎȈȔ ȕȈ ȗȘȖȜ. Ȍ-Ș ǩȖȘȟȍ ǰȓȐȍȊ Ȑ ȗȘȖȜ. Ȍ-Ș ǪȓȈȌȐȔȐȘ 
ǲȈȘȈȕȈȒȖȊ ȒȖȐ șȖ șȊȖȐȚȍ șȖȊȍȚȐ Ȑ ȗȖȌȌȘȠȒȈ ȊȖ ȞȍȓȖȒțȗȕȐȖȚ ȗȍȘȐȖȌ ȕȈ ȐȏȘȈȉȖȚȒȈ ȕȈ ȖȊȖȯ 
ȔȈȋȐșȚȍȘșȒȐ ȚȘțȌ ȏȕȈȟȐȚȍȓȕȖ ȋȖ ȗȖȌȖȉȘȐȯȈ ȒȊȈȓȐȚȍȚȖȚ. 
 Ǵț ȐșȒȈȎțȊȈȔ ȉȓȈȋȖȌȈȘȕȖșȚ ȕȈ ȌȐȗȓ. ȐȕȎ. ȈȘȝ. ǨȓȍȒșȈȕȌȈȘ ǷȍȚȈȕȖȊșȒȐ ȒȖȯ ȔȐ 
ȗȖȔȖȋȕȈ ȊȖ ȐȏȘȈȉȖȚȒȈȚȈ ȕȈ ȚȍȝȕȐȟȒȐȚȍ ȞȘȚȍȎȐ. 
ǰȔ ȉȓȈȋȖȌȈȘȈȔ ȕȈ ȔȖȍȚȖ șȍȔȍȯșȚȊȖ ȏȈ ȕȍșȍȉȐȟȕȈȚȈ ȗȖȌȘȠȒȈ Ȑ ȖȋȘȖȔȕȖȚȖ ȘȈȏȉȐȘȈȱȍ 
ȊȖ ȚȍȒȖȚ ȕȈ ȐȏȘȈȉȖȚȒȈȚȈ ȕȈ ȖȊȖȯ ȔȈȋȐșȚȍȘȐțȔ. 
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ǨȗșȚȘȈȒȚ 
 
ǰȊȖ ǹȗȐȘȖșȒȐ 
ǨȕȈȓȐȏȈ ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ ȕȈ ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ 
ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
 ǾȍȓȚȈ ȕȈ ȖȊȈȈ ȚȍȏȈ ȍ ȌȈ ȋȐ ȈȕȈȓȐȏȐȘȈ Ȑ ȌȈ ȋȐ ȗȘȐȒȈȎȍ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ 
ȗȘȖȍȒȚȐȘȈȱȍ ȕȈ ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ. 
 ǰȌȍȯȕȐȖȚ ȗȘȖȍȒȚ ȏȈ ȉȐȖȉȈȕȒȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȍ ȗȖȌȋȖȚȊȍȕ ȏȈ ȍȌȕa ȗȖșȚȖȯȕȈ 
ȏȌȘȈȊșȚȊȍȕȈ țșȚȈȕȖȊȈ ȊȖ ǸȍȗțȉȓȐȒȈ ǴȈȒȍȌȖȕȐȯȈ. ǷȘȖșȚȖȘȖȚ ȖȗȜȈќȈ șȚȖȐȗȍȚ ȒȊȈȌȘȈȚȕȐ ȔȍȚȘȐ 
ȏȈ ȉȐȖȉȈȕȒȈ ȕȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐз ȒȈȒȖ Ȑ ȌȖȌȈȚȍȕ ȗȘȖșȚȖȘ ȏȈ ȒȖȔțȕȐȒȈȞȐȯȈ ȒȈȒȖ: ȓȐȜȚз șȒȈȓȐз 
ȝȐȌȘȖșȚȈȕȐȞȈз șȈȕȐȚȈȘȐȐ Ȑ ȒȖȔțȕȐȒȈȞȐȯȈ. 
 ǹȖ ȖȊȈȈ ȗȘȖȍȒȚȕȈ ȗȘȖȋȘȈȔȈ șȍ ȌȍȜȐȕȐȘȈȕȐ ȉȈȘȈȱȈȚȈ Ȑ ȗȖȚȘȍȉȐȚȍ ȕȈ ȐȕȊȍșȚȐȚȖȘȖȚ 
ȗȘȐ ȐȏȘȈȉȖȚȒȈȚȈ ȕȈ ǶșȕȖȊȕȐȖȚ ȗȘȖȍȒȚ ȕȈ ǩȈȕȒȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ. ǰȏȘȈȉȖȚȍȕȖȚȖ 
ȈȘȝȐȚȍȒȚȖȕșȒȖ - ȋȘȈȌȍȎȕȖ ȘȍȠȍȕȐȍ ȖȊȖȏȔȖȎțȊȈ ȕȍȗȘȍȟȍȕȖ ȖȌȊȐȊȈȱȍ ȕȈ ȚȍȝȕȖȓȖȠȒȐȚȍ 
ȗȘȖȞȍșȐ ȗȖșȖȟȍȕȐ ȖȌ ȐȕȊȍșȚȐȚȖȘȖȚ. ǸȍȠȍȕȐȍȚȖ ȍ ȖȗȚȐȔȈȓȕȖ ȊȖ ȖȌȕȖș ȕȈ ȜțȕȒȞȐȯȈз 
ȒȖȕșȚȘțȒȞȐȯȈ Ȑ ȍȒȖȕȖȔȐȟȕȖșȚ. ǶșȕȖȊȕȐȖȚ ȗȘȖȍȒȚ - ȈȘȝȐȚȍȒȚțȘȈ  ȏȈ ȉȈȕȒȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ 
ȍ ȐȏȋȖȚȊȍȕ șȖ ȗȖȟȐȚțȊȈȱȍ ȕȈ șȐȚȍ  ȋȘȈȌȍȎȕȖ - ȚȍȝȕȐȟȒȐȚȍ ȗȘȖȗȐșȐ Ȑ ȕȖȘȔȈȚȐȊȐ ȒȖȐ șȍ 
ȖȌȕȍșțȊȈȈȚ ȏȈ ȖȉȯȍȒȚȐ ȖȌ ȖȉȘȈȏȖȊȈȕȐȍ Ȑ ȕȈțȒȈ ȏȈ ȌȈ ȔȖȎȍ  ȊȘȏ ȉȈȏȈ ȕȈ ȐșȚȐȖȚ ȌȈ șȍ ȌȖȉȐȍ 
ȌȖȏȊȖȓȈ ȏȈ ȋȘȈȌȉȈ.   
ǹȍ ȒȖȕșȚȈȚȐȘȈ ȌȍȒȈ ȊȖ ǸȍȗțȉȓȐȒȈ ǴȈȒȍȌȖȕȐȯȈ ȕȍ ȗȖșȚȖȐ ȕȐȚț ȍȌȍȕ ȖȉȓȐȒ ȕȈ ǩȈȕȒȈ ȏȈ 
ȔȈȚȐȟȕȐ ȒȓȍȚȒȐз ȚțȒț ȌȍȒȈ ȗȖșȚȖȯȈȚ ȗȖȊȍќȍ ȗȘȍȚșȚȈȊȕȐȠȚȊȈ ȏȈ ȏȍȔȈȱȍ Ȑ șȒȓȈȌȐȘȈȱȍ 
ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȖȌ ȕȍȒȖȓȒț șȚȘȈȕșȒȐ ȏȍȔȯȐ. ǹȖ ȖȋȓȍȌ ȕȈ ȖȊȖȯ ȜȈȒȚ țȗȈȚȕȖ ȉȐ ȉȐȓȖ ȌȈ șȍ 
ȗȘȖȍȒȚȐȘȈȈȚз ȐȏȋȘȈȌȈȚ Ȑ ȌȈ ȜțȕȒȞȐȖȕȐȘȈȈȚ ȍȌȕȈ ȐȓȐ ȗȖȊȍќȍ ǩȈȕȒȐ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȊȖ 
ǸȍȗțȉȓȐȒȈ ǴȈȒȍȌȖȕȐȯȈ ȏȈ ȌȈ șȍ ȗȖȒȘȐȯȈȚ ȗȖȚȘȍȉȐȚȍ ȖȌ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȏȈ ȗȈȞȐȍȕȚȐȚȍ șȖ 
ȔȈȓȐȋȕȐ ȏȈȉȖȓțȊȈȱȈ. 
 
ǲȓțȟȕȐ ȏȉȖȘȖȊȐх ǽȍȚȍȘȖȋȍȕȐ ȒȖȕȞȍȗȚȐ ȕȈ ȗȘȖȍȒȚȐȘȈȱȍ; ȉȈȕȒȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐц ȌȖȉȘȈ 
ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈц ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ. 
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Abstract 
 
Ivo Spiroski 
Analysis of heterogeneous concepts during projection of facilities of good 
manufacturing practice and human biobank 
The aim of this thesis is to analyse and to present heterogeneous concepts during 
projection of facilities of good manufacturing practice and human biobank. 
Feasibility study for bio banks of stem cells is prepared for one current health institution in 
Republic of Macedonia. The space covers 105 square meters for biobank for stem cells, as well as 
additional space for lift, ladders, hydro station, toilets, and communication. 
With this projects program are defined requested needs of the investor during preparation 
of the basic project for the biobank for stem cells. The prepared architectural – constructive 
solution allow smooth flow of the technology defined by the investor. The solution is optimal 
related to the function, construction and economics. The basic project – architecture for biobank 
for stem cells is constructed following all constructive – technical guidelines and standards applied 
for the buildings in education and science in order to be accepted for construction. 
It was established that in the Republic of Macedonia there is not present any kind of bank 
for stem cells, but there are present several liaison offices for collection and deposition of stem 
cells from several foreign countries. It is necessary to project, construct and to put in function 
several banks for stem cells in the Republic of Macedonia in order to fulfil the needs of patients 
with malignant diseases. 
 
Key words: Heterogenous concepts of projecting; bank for stem cells; good manufacturing praxis 
of biobank; human biobank. 
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1. ǪȖȊȍȌ 
 ǨȕȈȓȐȏȐȘȈȯќȐ ȋȐ ȌȖșȍȋȈȠȕȐȚȍ șȖșȚȖȯȉȐ ȊȖ ǸȍȗțȉȓȐȒȈ ǴȈȒȍȌȖȕȐȯȈ ȊȖ ȌȖȔȍȕȖȚ ȕȈ 
ȏȌȘȈȊșȚȊȖȚȖ Ȑ ȏȌȘȈȊșȚȊȍȕȐȚȍ ȖȘȋȈȕȐȏȈȞȐȐ, ȒȖȕșȚȈȚȐȘȈȕȖ ȍ ȌȍȒȈ ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ 
ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ ȕȍ ȗȖșȚȖȯȈȚ. ǹȍȒȖȯȌȕȍȊȕȈȚȈ ȗȖȚȘȍȉȈ ȏȈ șȖȏȌȈȊȈȱȍ ȕȈ 
ȘȈȏȓȐȟȕȐ ȊȐȌȖȊȐ ȝțȔȈȕȐ ȉȐȖȉȈȕȒȐ ȉȈȘȈ ȈȕȈȓȐȏȈ ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ Ȑ ȕȐȊȕȈ 
ȒȖȕȒȘȍȚȕȈ ȗȘȐȔȍȕȈ. 
ǪȖ ȖȊȖȯ ȚȘțȌ ќȍ ȉȐȌȍ ȗȘȐȒȈȎȈȕȈ ȍȊȖȓțȞȐȯȈȚȈ ȕȈ ȕȈȯȌȖȉȘȈȚȈ ȗȘȈȒȚȐȒȈ ȏȈ ȉȐȖȉȈȕȒȐз 
ȚȍȝȕȐȟȒȐȚȍ Ȑ ȔȍȌȐȞȐȕșȒȐȚȍ șȚȈȕȌȈȘȌȐ ȏȈ șȖȉȐȘȈȱȍ, ȗȘȖȞȍșȐȘȈȱȍ Ȑ șȒȓȈȌȐȘȈȱȍ ȒȈȒȖ Ȑ 
ȖȗȠȚȍșȚȊȍȕȖ - ȍȒȖȕȖȔșȒȐȚȍ șȚȈȕȌȈȘȌȐ ȏȈ ȔȍȕȈџȐȘȈȱȍ șȖ ȉȐȖȉȈȕȒȐ. 
ǷȖșȍȉȕȖ ќȍ ȉȐȌȈȚ ȈȕȈȓȐȏȐȘȈȕȐ ȐȕȜȖȘȔȈȚȐȟȒȐȚȍ ȗȘȈȒȚȐȒȐз ȍȒȖȕȖȔșȒȐȚȍ ȗȘȍȗȖȘȈȒȐз 
ȒȈȒȖ Ȑ ȖȉȍȏȉȍȌțȊȈȱȍȚȖ ȒȊȈȓȐȚȍȚ ȕȈ ȉȐȖȉȈȕȒȐȚȍ. ǷȘȖȍȒȚȐȘȈȱȍȚȖ ȕȈ ȗȘȖșȚȖȘȖȚ ȏȈ ȉȐȖȉȈȕȒȐ 
ȉȈȘȈ ȖȗȘȍȌȍȓȍȕȐ șȗȍȞȐȜȐȒȐ ȒȖȐ ȔȖȎȍ ȌȈ șȍ ȖȗȐȠȈȚ șȖ ȗȘȐȔȍȕȈȚȈ ȕȈ ȟȐșȚȈ șȖȉȈ.  
ǪȖ ȔȍȚȖȌȖȓȖȋȐȯȈȚȈ ȕȈ ȐșȚȘȈȎțȊȈȱȍȚȖ ќȍ ȉȐȌȍ ȈȕȈȓȐȏȐȘȈȕȈ ȕȈțȟȕȈȚȈ ȖȗȘȈȊȌȈȕȖșȚз 
ȗȘȍȌȔȍȚȖȚ Ȑ ȞȍȓȐȚȍ ȒȈȒȖ Ȑ ȔȍȚȖȌȐȚȍ ȏȈ ȕȈțȟȕȖ ȐșȚȘȈȎțȊȈȱȍ. ǵȈȔȍȕȈȚȈ ȕȈ ȗȘȖșȚȖȘȖȚ ȏȈ 
ȉȈȕȒȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ќȍ ȉȐȌȍ ȈȕȈȓȐȏȐȘȈȕȈ ȖȌ ȜțȕȒȞȐȖȕȈȓȍȕ Ȑ ȚȍȝȕȐȟȒȖ-ȒȖȕșȚȘțȒȚȐȊȍȕ 
ȈșȗȍȒȚ ȒȈȒȖ Ȑ ȜȐȏȐȉȐȓȐȚȐ șȚțȌȐȯȈ ȏȈ ȕȈȔȍȕȈ ȕȈ ȖȉȯȍȒȚȖȚ.  
ǪȖ ȖȘȋȈȕȐȏȈȞȐȯȈ ȕȈ ȗȘȖȍȒȚȖȚ ќȍ ȉȐȌȈȚ ȗȘȐȒȈȎȈȕȐ ȗȘȖȍȒȚȕȐȚȍ ȗȖȚȘȍȉȐ Ȑ ȕȈșȖȒȐз 
ȘȈȏȊȖȯ ȕȈ ȗȘȍȓȐȔȐȕȈȘȕȐȖȚ ȗȘȖȍȒȚ ȒȈȒȖ Ȑ țșȓȖȊȍȕȖșȚȐȚȍ ȒȖȐ ȗȘȖȐȏȓȍȋțȊȈȈȚ ȖȌ ȗȘȖȍȒȚȖȚ ȕȈ 
ȖȉȯȍȒȚȖȚ. ǭȓȍȔȍȕȚȐȚȍ ȖȌ ȍȕȚȍȘȐȍȘȖȚ ќȍ ȉȐȌȈȚ ȈȕȈȓȐȏȐȘȈȕȐ ȏȈ Ȕȍȉȍȓ ȐȏȘȈȉȖȚȍȕ ȗȖ ȗȘȖȍȒȚ ȏȈ 
ȌȈȌȍȕ ȗȘȖșȚȖȘ ȕȈ ȉȈȕȒȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐз ȖȗȘȍȔțȊȈȱȍȚȖ șȖ Ȕȍȉȍȓз ȈȕȈȓȐȏȈȚȈ ȕȈ ȔȖȉȐȓȕȐ 
ȗȘȍȋȘȈȌȕȐ Ȑ ȔȖȕȚȈȎȕȖ-ȌȍȔȖȕȚȈȎȕȐ ѕȐȌȖȊȐз șȐșȚȍȔșȒȖ ȘȍȠȈȊȈȱȍ ȕȈ ȊȍȠȚȈȟȒȖȚȖ 
ȖșȊȍȚȓțȊȈȱȍ Ȑ ȚȈȊȈȕȐȞȐȚȍ ȕȈ ȗȘȖșȚȖȘȖȚз ȗȘȐȔȍȕȍȚȖȚȖ ȗȘȐȘȖȌȕȖ ȖșȊȍȚȓțȊȈȱȍ ȕȈ ȗȘȖșȚȖȘȖȚ 
ȏȈ ȓȈȉȖȘȈȚȖȘȐȐ Ȑ ȒȈȉȐȕȍȚȐз ȒȈȒȖ Ȑ ȈȕȈȓȐȏȈ ȕȈ ȜȐȏȐȟȒȐȚȍ ȒȈȘȈȒȚȍȘȐșȚȐȒȐ ȕȈ ȗȘȖșȚȖȘȖȚ. 
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2. ǴȍȚȖȌȖȓȖȋȐȯȈ ȕȈ ȐșȚȘȈȎțȊȈȱȍ 
 
2.м. ǵȈțȟȕȈ ȖȗȘȈȊȌȈȕȖșȚ 
 ǹȒȓȈȌȐȘȈȱȍȚȖ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȗȘȍȚșȚȈȊțȊȈ ȏȕȈȟȈȍȕ Ȍȍȓ ȖȌ ȓȍȒțȊȈȱȍȚȖ ȕȈ ȕȈȯȚȍȠȒȐȚȍ 
ȉȖȓȍșȚȐ ȊȖ șȊȍȚȖȚз ȒȈȒȖ ȠȚȖ șȍ ȓȍțȒȍȔȐȐȚȍ ȒȈȯ ȌȍȞȈ Ȑ ȊȖȏȘȈșȕȐз ȖȠȚȍȚțȊȈȱȍ ȕȈ ȒȖșȒȍȕȈȚȈ 
șȘȞȍȊȐȕȈ Ȑ ȌȘțȋȐ ȔȈȓȐȋȕȐ ȏȈȉȖȓțȊȈȱȈ. ǷȖȘȈȌȐ ȚȖȈ șȍ șȖȏȌȈȊȈȈȚ ȉȈȕȒȐ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ 
ȒȖȯ șȍ ȒȖȘȐșȚȈȚ ȏȈ ȓȍȒțȊȈȱȍ ȕȈ ȖȊȐȍ ȉȖȓȍșȚȐ. 
 
н.н. ǷȘȍȌȔȍȚ Ȑ ȞȍȓȐ ȕȈ ȕȈțȟȕȖ ȐșȚȘȈȎțȊȈȱȍ 
 ǫȓȈȊȕȈ Ȟȍȓ ȕȈ ȖȊȖȯ ȔȈȋȐșȚȍȘșȒȐ ȚȘțȌ ȍ ȌȈ ȋȐ ȗȘȖțȟȐ ȔȍѓțȕȈȘȖȌȕȐȚȍ șȚȈȕȌȈȘȌȐ ȏȈ 
ȕȈȯȌȖȉȘȈ ȗȘȈȒșȈ ȏȈ șȖȏȌȈȊȈȱȍ ȘȈȏȓȐȟȕȐ ȚȐȗȖȊȐ ȉȐȖȉȈȕȒȐ Ȑ ȌȈ șȍ ȗȘȖțȟȈȚ 
ȐȕȜȘȈșȚȘțȒȚțȘȕȐȚȍ ȗȖȚȘȍȉȐз ȖșȖȉȍȕȖ ȊȕȈȚȘȍȠȕȐȖȚ ȌȐȏȈȯȕз ȏȈ șȍȒȖȯ ȊȐȌ ȉȐȖȉȈȕȒȈ.  
 ǬȖȗȖȓȕȐȚȍȓȕȈ Ȟȍȓ ȍ ȌȈ șȍ ȗȘȖțȟȈȚ șȗȍȞȐȜȐȟȕȐȚȍ ȔȈȚȍȘȐȯȈȓȐ Ȑ ȖȗȘȍȔȈ ȕȍȖȝȖȌȕȐ ȏȈ 
ȜțȕȒȞȐȖȕȐȘȈȱȍ ȕȈ ȘȈȏȓȐȟȕȐȚȍ ȊȐȌȖȊȐ ȉȐȖȉȈȕȒȐ. 
 ǹȗȍȞȐȜȐȟȕȈ Ȟȍȓ ȕȈ ȖȊȖȯ ȔȈȋȐșȚȍȘșȒȐ ȚȘțȌ ȍ ȐȏȘȈȉȖȚȒȈ ȕȈ ȐȌȍȯȕȖ ȘȍȠȍȕȐȍ ȏȈ 
ȉȐȖȉȈȕȒȈ ȕȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȊȖ ȕȍȒȖȯȈ ȔȍȌȐȞȐȕșȒȈ țșȚȈȕȖȊȈ ȊȖ ǸȍȗțȉȓȐȒȈ ǴȈȒȍȌȖȕȐȯȈз ȒȈȒȖ 
ȗȘȐȔȍȘ ȏȈ șȗȍȞȐȜȐȟȍȕ ȊȐȌ ȐȕȜȘȈșȚȘțȒȚțȘȈ ȕȈ ȉȐȖȉȈȕȒȈ ȊȖ ǸȍȗțȉȓȐȒȈ ǴȈȒȍȌȖȕȐȯȈ. 
 
2.3. ǴȍȚȖȌȐ ȕȈ ȕȈțȟȕȖȚȖ ȐșȚȘȈȎțȊȈȱȍ 
 ǭȊȘȖȗșȒȈȚȈ ǻȕȐȯȈ țșȊȖȐ țȗȈȚșȚȊȈ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ ȊȖ ȒȖȯȈ șȍ ȌȍȜȐȕȐȘȈȕȐ 
țșȓȖȊȐȚȍ ȏȈ ȗȘȖȐȏȊȖȌșȚȊȖ ȕȈ șȚȍȘȐȓȕȐ ȗȘȖȌțȒȚȐ1. ǪȖ ȖȊȈ țȗȈȚșȚȊȖ ȕȍ șȍ ȌȈȌȍȕȐ ȌȍȚȈȓȐȚȍ ȏȈ 
ȖȗȘȍȌȍȓțȊȈȱȍ ȔȐȒȘȖȉȐȖȓȖȠȒȈ ȟȐșȚȖȚȈ Ȑ ȟȐșȚȖȚȈ ȕȈ ȟȍșȚȐȞȐȚȍ ȊȖ ȊȖȏȌțȝȖȚз ȕȈ ȗȖȊȘȠȐȕȐȚȍ 
Ȑ șȓȐȟȕȖ. ǶȊȐȍ șȚȈȕȌȈȘȌȐ șȍ ȌȈȌȍȕȐ ȊȖ ȌȘțȋȐ ȌȖȒțȔȍȕȚȐз ȒȖȐ ќȍ ȉȐȌȈȚ șȗȖȔȍȕȈȚȐ ȗȖȌȖȓț. 
 ǪȖ ȒȖȕȒȘȍȚȕȈȚȈ șȚțȌȐȯȈ ȏȈ ȗȘȖȍȒȚȐȘȈȱȍ Ȑ ȘȍȈȓȐȏȈȞȐȯȈ ȕȈ ȗȘȖșȚȖȘ ȏȈ ȌȖȉȘȈ 
ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȉȐȖȉȈȕȒȈ ȕȈ ȍȌȕȈ ȯȈȊȕȈ ȏȌȘȈȊșȚȊȍȕȈ țșȚȈȕȖȊȈ ќȍ ȉȐȌȍ ȐȏȘȈȉȖȚȍȕȈ ȊȘȏ 
ȖșȕȖȊȈ ȕȈ ȗȖȌȈȚȖȞȐȚȍ ȌȖȉȐȍȕȐ ȗȘȐ ȒȖȕșțȓȚȈȞȐȯȈ șȖ ȐȕȊȍșȚȐȚȖȘȖȚ. ǪȖ șȚțȌȐȯȈȚȈ ќȍ ȉȐȌȈȚ 
ȖȗȜȈȚȍȕȐ ȌȐȏȈȯȕ Ȑ ȘȍȈȓȐȏȈȞȐȯȈ ȕȈ ȗȘȖșȚȖȘȖȚ ȕȈȔȍȕȍȚ ȏȈ ȔȈȕȐȗțȓȈȞȐȯȈ Ȑ șȒȓȈȌȐȘȈȱȍ ȕȈ 
ȉȐȖȓȖȠȒȐ ȗȘȐȔȍȘȖȞȐз ȌȍȜȐȕȐȘȈȕȐ ȒȈȒȖх 
 GљP гGood љanufacturing Practiceд ȗȘȖșȚȖȘȐȯȈз ȖȌȕȖșȕȖ ȗȘȖșȚȖȘȐȯȈ ȏȈ ȌȖȉȘȈ 
ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈц 
 ȗȘȖșȚȖȘȐȯȈ ȏȈ ȉȐȖȉȈȕȒȈц 
                                                 
1
  EudraLex. The Rules Governing Medicinal Products in the European Union. Volume 4. EU Guidelines to 
Good Manufacturing  Medicinal Products for Human and Veterinary Use. EUROPEAN COMMISSION 
ENTERPRISE AND INDUSTRY DIRECTORATE-GENERAL: Brussels, 25 November 2008. 
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 ȗȘȖșȚȖȘȐȯȈ ȏȈ ȏȍȔȈȱȍ ȗȘȐȔȍȘȖȞȐ ȒȘȊц 
 ȗȘȖșȚȖȘȐȯȈ ȏȈ ȖȉȘȈȉȖȚȒȈ ȕȈ ȗȘȐȔȍȘȖȞȐȚȍ гȐȏȖȓȐȘȈȱȍ ȕȈ Ǭǵǲдц 
 ȓȈȉȖȘȈȚȖȘȐȯȈ ȏȈ ȖȗȘȍȌȍȓțȊȈȱȍ ȋȍȕȍȚșȒȈȚȈ șȚȘțȒȚțȘȈ ȏȈ ȗȘȐȔȍȘȖȞȐȚȍ гǽǳǨ-Ǭǵǲ 
ȚȐȗȐȏȈȞȐȯȈд. 
ǷȘȊȐȚȍ ȌȊȍ ȗȘȖșȚȖȘȐȐ гм Ȑ нд șȍ șȔȍșȚȍȕȐ ȊȖ ȗȖȌȘțȔȖȚ ȕȈ ȏȋȘȈȌȈȚȈз ȌȘțȋȐȚȍ ȌȊȍ 
ȗȘȖșȚȖȘȐȐ го Ȑ пд șȍ șȔȍșȚȍȕȐ ȊȖ ȗȘȐȏȍȔȯȍ ȕȈ ȏȋȘȈȌȈȚȈз Ȉ ȗȍȚȚȈȚȈ ȗȘȖșȚȖȘȐȯȈ ȍ șȔȍșȚȍȕȈ ȕȈ 
ȗȘȊȐȖȚ ȒȈȚ.   
 ǸȍȠȍȕȐȍȚȖ ȖȗȜȈќȈ ȈȘȝȐȚȍȒȚȖȕșȒȖ - ȋȘȈȌȍȎȍȕ ȌȐȏȈȯȕ Ȉ ȐȏȉȘȈȕȐȖȚ ȗȘȖșȚȖȘз 
ȖȗȘȍȔțȊȈȱȍ ȕȈ ȗȘȖșȚȖȘȐȐȚȍ. 
 
 
ǹȓȐȒȈ мх ǨȘȝȐȚȍȒȚȖȕșȒȈ ȗȖȌȓȖȋȈ ȏȈ ȐȌȍȍȕ ȗȘȖȍȒȚ ȕȈ ȍȕȚȍȘȐȍȘ ȖȌ ȉȈȕȒȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ 
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3. ǭȊȖȓțȞȐȯȈ ȕȈ ȕȈȯȌȖȉȘȐȚȍ ȗȘȈȒȚȐȒȐ ȏȈ ȉȐȖȉȈȕȒȐ 
 
ǹȍȒȖȯȈ ȋȖȌȐȕȈ ȔȐȓȐȖȕȐ ȉȐȖȓȖȠȒȐ ȗȘȐȔȍȘȖȞȐ șȍ șȖȉȐȘȈȈȚ ȏȈ ȘȈȏȓȐȟȕȐ ȞȍȓȐз 
ȊȒȓțȟțȊȈȯȒȐ ȖșȕȖȊȕȐ ȕȈțȟȕȐ ȐșȚȘȈȎțȊȈȱȈз ȒȓȐȕȐȟȒȐ șȚțȌȐȐ Ȑ ȍȗȐȌȍȔȐȖȓȖȠȒȐ șȚțȌȐȐ2. 
ǩȐȖȓȖȠȒȐȚȍ ȗȘȐȔȍȘȖȞȐ șȍ șȒȓȈȌȐȘȈȈȚ ȊȖ ȉȐȖȉȈȕȒȐз ȒȖȐ ȠȚȖ ȔȖȎȍ ȐșȚȖ ȚȈȒȈ ȌȈ șȍ ȕȈȘȍȟȈȚ 
ȉȐȖșȒȓȈȌȐȠȚȈ гȉȐȖȘȍȗȖȏȐȚȖȘȐдз ȘȍșțȘșȐ ȏȈ ȉȐȖȓȖȠȒȐ ȗȘȐȔȍȘȖȞȐ ȐȓȐ ȞȍȕȚȘȐ ȏȈ ȉȐȖȓȖȠȒȐ 
ȗȘȐȔȍȘȖȞȐз ȒȖȐ șȍ ȒȖȘȐșȚȈȚ ȏȈ ȐȌȕȐ ȈȕȈȓȐȏȐ. ǪȖ ȒȓȐȕȐȟȒȈȚȈ ȓȈȉȖȘȈȚȖȘȐȯȈ șȒȓȈȌȐȘȈȱȍȚȖ 
ȒȘȊ Ȑ țȘȐȕȈ ȖȌ ȗȈȞȐȍȕȚȐ ȍ ȖșȕȖȊȈ ȏȈ ȔȕȖȋț ȐșȗȐȚțȊȈȱȈ Ȑ ȈȕȈȓȐȏȐ3. ǹȔȘȏȕȈȚȐ ȐȓȐ ȚȒȐȊȈ 
ȜȐȒșȐȘȈȕȐ șȖ ȜȖȘȔȈȓȐȕ ȐșȚȖ ȚȈȒȈ șȍ șȖȉȐȘȈȈȚ ȊȖ ȒȓȐȕȐȟȒȐ țșȓȖȊȐ ȒȈȒȖ ȏȈ 
ȌȐȯȈȋȕȖșȚȐȞȐȘȈȱȍ ȚȈȒȈ Ȑ ȏȈ ȕȈțȟȕȐ ȐșȚȘȈȎțȊȈȱȈ4. ǹȚȈȕȌȈȘȌȕȐȚȍ ȖȗȍȘȈȚȐȊȕȐ ȗȘȖȞȍȌțȘȐз 
ȘȍȜȍȘȍȕȚȕȐȚȍ șȚȈȕȌȈȘȌȐ Ȑ ȒȖȕȚȘȖȓȈ ȕȈ ȒȊȈȓȐȚȍȚȖȚ ȉȍȈ ȖșȕȖȊȕȐ ȗȘȍȌțșȓȖȊȐ ȏȈ ȒȓȐȕȐȟȒȐȚȍ 
ȓȈȉȖȘȈȚȖȘȐȐ ȔȕȖȋț ȋȖȌȐȕȐ ȗȖȘȈȕȖ. ǯȈ ȒȓȐȕȐȟȒȐȚȍ ȐșȗȐȚțȊȈȱȈ ȉȍȈ țȚȊȘȌȍȕȐ ȗȘȍȞȐȏȕȐ 
ȗȘȈȊȐȓȈ ȔȍѓțȚȖȈ ȏȈ ȉȐȖȓȖȠȒȐȚȍ ȗȘȐȔȍȘȖȞȐ șȖȉȐȘȈȕȐ ȏȈ ȕȈțȟȕȐ ȐșȚȘȈȎțȊȈȱȈ ȕȍ ȉȍȈ ȚȖȓȒț 
ȗȘȍȞȐȏȕȐ. 
 ǷȘȊȐȚȍ ȉȈȕȒȐ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ Ȑ ȕȈȯȟȍșȚȐȚȍ ȊȖ șȊȍȚȖȚ șȍ ȉȈȕȒȐ ȕȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ 
ȖȌ ȗȈȗȖȟȕȈȚȈ ȊȘȊȞȈ. ǪȖ șȊȍȚȖȚ șȍ ȘȈȏȊȐȯȈ ȉȈȕȒȐ ȕȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȏȈ șȍȔȍȯȕȈ țȗȖȚȘȍȉȈ Ȑ 
ȯȈȊȕȖ ȌȖșȚȈȗȕȐ ȉȈȕȒȐ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ. 
 ǩȈȕȒȐȚȍ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȏȈ șȍȔȍȯȕȈ țȗȖȚȘȍȉȈ șȍ ȗȘȐȊȈȚȕȐ ȉȈȕȒȐ ȊȖ ȒȖȐ șȍȔȍȯșȚȊȖȚȖ 
șȒȓȈȌȐȘȈ ȒȘȊ ȖȌ ȗȈȗȖȟȕȈȚȈ ȊȘȊȞȈ ȐȓȐ ȐȏȖȓȐȘȈȕȐ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȒȖȐ ȉȐ ȔȖȎȍȓȍ 
ȗȖȚȍȕȞȐȯȈȓȕȖ ȌȈ ȉȐȌȈȚ țȗȖȚȘȍȉȍȕȐ ȏȈ ȕȍȒȖȯ ȖȌ ȟȓȍȕȖȊȐȚȍ ȕȈ ȗȖȚȍșȕȖȚȖ șȍȔȍȯșȚȊȖ. 
 
ǫȘȈȜȐȒȖȕ мх ǬȈȘțȊȈњȍ ȗȈȗȖȟȕȈ ȒȘȊ ȊȖ јȈȊȕȈ Ȑ ȊȖ ȗȘȐȊȈȚȕȈ ȉȈȕȒȈ 
 
                                                 
2
  Eiseman E, Haga SB, editors. Handbook of human tissue sources: a national resource of human tissue 
samples. Santa Monica, CA: RAND Corporation; 1999. 
3
  Riegman PH, Dinjens WN, Oosterhuis JW. Biobanking for interdisciplinary clinical research. Pathobiology 
2007;74:239–44. 
4
  Hughes S, Barnes RO, Watson PH. Biospecimen use in cancer research over two decades. Biopreserv 
Biobanking 2010;8:89–97. 
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 ЈȈȊȕȖ ȌȖșȚȈȗȕȐȚȍ ȉȈȕȒȐ ȋȐ ȜȐȕȈȕșȐȘȈȈȚ ȌȘȎȈȊȕȐȚȍ ȐȕșȚȐȚțȞȐȐ ȐȓȐ ȜȖȕȌȈȞȐȐ ȊȖ 
ȒȖȐ ȉȘȈȟȕȐȚȍ ȗȈȘȖȊȐ șȖ ȗȖȚȗȐȠȈȕȈ șȖȋȓȈșȕȖșȚ ȯȈ ȌȈȘțȊȈȈȚ ȒȘȊȚȈ ȖȌ ȗȈȗȖȟȕȈȚȈ ȊȘȊȞȈ ȖȌ ȒȖȯȈ 
șȍ ȐȏȖȓȐȘȈȈȚ Ȑ șȒȓȈȌȐȘȈȈȚ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ Ȑ șȍ țȗȖȚȘȍȉțȊȈȈȚ ȏȈ ȉȐȓȖ ȒȖȋȖз ȌȖȒȖȓȒț ȍ 
ȗȈȞȐȍȕȚȖȚ ȋȍȕȍȚșȒȐ ȐȌȍȕȚȐȟȍȕ. 
 ǪȖ ȘȍȚȒȐ șȓțȟȈȐ ȗȘȐȔȍȘȖȞȐȚȍ ȖȌ șȒȓȈȌȐȘȈȕȐȚȍ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȕȈ șȍȔȍȯșȚȊȖȚȖ ȖȌ 
șȍȔȍȯȕȐȚȍ ȉȈȕȒȐ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȔȖȎȍ ȗȖȌȖȞȕȈ ȌȈ ȋȐ ȗȖȌȈȘȈȚ ȊȖ ȯȈȊȕȐȚȍ ȉȈȕȒȐ ȏȈ 
ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ Ȑ ȌȈ ȉȐȌȈȚ țȗȖȚȘȍȉȍȕȐ ȏȈ ȗȈȞȐȍȕȚȐ ȕȈȌȊȖȘ ȖȌ ȕȐȊȕȖȚȖ șȍȔȍȯșȚȊȖ. ǵȈȯȟȍșȚȖ 
ȖȊȈ șȍ ȐȏȊȍȌțȊȈ șȖ șȖȖȌȊȍȚȍȕ ȔȈȚȍȘȐȯȈȓȍȕ ȕȈȌȖȔȍșȚ. ǩȐȌȍȯȒȐ șȍȔȍȯșȚȊȖȚȖ ȗȓȈќȈ ȏȈ 
șȒȓȈȌȐȘȈȱȍȚȖ ȕȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ Ȉ ȊȖ ȯȈȊȕȐȚȍ ȉȈȕȒȐ, ȗȈȞȐȍȕȚȐȚȍ ȕȍ ȗȓȈќȈȈȚ ȚțȒț ȚȘȖȠȖȞȐȚȍ 
ȋȐ ȗȖȒȘȐȊȈ ȌȘȎȈȊȈȚȈ. 
  
 ǷȖșȓȍȌȕȐȊȍ ȋȖȌȐȕȐ ȋȖȓȍȔ ȉȘȖȯ ȖȘȋȈȕȐȏȈȞȐȐ ȘȈȏȊȐȯȈ Ȑ ȖȉȯȈȊȐȯȈ șȍȘȐȯȈ ȖȌ ȕȈȯȌȖȉȘȐ 
ȗȘȈȒȚȐȒȐ șȖ ȒȖȐ șȍ ȘȍȋțȓȐȘȈȈȚ ȗȘȐȕȞȐȗȐȚȍ ȏȈ șȒȓȈȌȐȘȈȱȍ ȉȐȖȓȖȠȒȐ ȗȘȐȔȍȘȖȞȐ5. ǶȊȐȍ 
ȌȖȒțȔȍȕȚȐ ȋȐ ȗȖȒȘȐȊȈȈȚ ȚȍȝȕȐȟȒȐȚȍ ȈșȗȍȒȚȐ ȕȈ ȉȐȖȓȖȠȒȐȚȍ ȗȘȐȔȍȘȖȞȐз ȒȈȒȖ ȠȚȖ șȍ 
șȖȉȐȘȈȱȍз ȗȘȖȞȍșȐȘȈȱȍз șȒȓȈȌȐȘȈȱȍз ȖȉȍȏȉȍȌțȊȈȱȍз ȒȊȈȓȐȚȍȚз ȐȕȜȖȘȔȈȞȐșȒȐ șȐșȚȍȔȐ ȏȈ 
șȖȉȐȘȈȱȍ ȗȖȌȈȚȖȞȐз ȒȈȒȖ Ȑ ȍȚȐȟȒȐ ȘȍȋțȓȈȚȖȘȕȐ ȗȘȈȠȈȱȈ ȒȈȒȖ ȠȚȖ șȍ ȐȕȜȖȘȔȐȘȈȕȈȚȈ 
șȖȋȓȈșȕȖșȚз ȗȘȐȊȈȚȕȖșȚȈ ȕȈ ȗȈȞȐȍȕȚȐȚȍ Ȑ ȐȕȚȍȓȍȒȚțȈȓȕȈȚȈ șȖȗșȚȊȍȕȖșȚ. 
 
3.1. ǺȍȝȕȐȟȒȐ șȚȈȕȌȈȘȌȐ 
 ǺȍȝȕȐȟȒȐȚȍ ȕȈȯȌȖȉȘȐ ȗȘȈȒȚȐȒȐ ȊȒȓțȟțȊȈȈȚ ȗȘȍȗȖȘȈȒȐ ȏȈ „ȖșȕȖȊȐȚȍ― ȕȈ ȉȐȖȉȈȕȒȐȚȍ: 
șȖȉȐȘȈȱȍз ȗȘȖȞȍșȐȘȈȱȍз șȒȓȈȌȐȘȈȱȍ Ȑ ȘȈșȗȖȘȍȌțȊȈȱȍ ȕȈ ȉȐȖȓȖȠȒȐȚȍ ȗȘȐȔȍȘȖȞȐз ȒȈȒȖ Ȑ 
șȖȖȌȊȍȚȕȐȚȍ ȗȖȌȈȚȖȞȐ ȖȌ șȖȉȐȘȈȱȈȚȈ Ȑ țȗȘȈȊțȊȈȱȍ. ǶȌ ȕȍȖȌȈȔȕȈ șȍ ȗȖȯȈȊȐ ȕȖȊȖ ȗȖȓȍ ȊȖ 
ȕȈțȒȈȚȈ ȏȈ ȉȐȖȓȖȠȒȐ ȗȘȐȔȍȘȖȞȐ ȒȖȍ șȍ ȖȉȐȌțȊȈ ȌȈ ȘȈȏȊȐȍ ȕȈȯȌȖȉȘȐ ȗȘȈȒȚȐȒȐ ȏȈșȕȖȊȈȕȐ ȕȈ 
ȌȖȒȈȏȐ Ȑ șȚȈȕȌȈȘȌȕȐ ȖȗȍȘȈȚȐȊȕȐ ȗȘȖȞȍȌțȘȐ6. ǶȌ ȒȖȋȈ ȐșȚȘȈȎțȊȈȱȍȚȖ ȏȈ ȉȐȖȓȖȠȒȐ 
ȗȘȐȔȍȘȖȞȐ șȍ ȘȈȏȊȐ ȒȈȒȖ ȗȖȓȍз șȚȈȕȈ șȍ ȗȖȊȐȌȓȐȊȖ ȊȖ ȘȈȊȖȯȖȚ ȕȈ ȕȈȯȌȖȉȘȐȚȍ ȗȘȈȒȚȐȒȐ 
ȏȈșȕȖȊȈȕȖ ȊȘȏ ȌȖȒȈȏȐȚȍ ȖȌ ȓȐȚȍȘȈȚțȘȈȚȈ. ǵȈ ȗȘȐȔȍȘз șȍ șȖȉȘȈȈ ȌȖȒȈȏȐ ȌȍȒȈ ȌȖȓȎȐȕȈȚȈ ȕȈ 
ȊȘȍȔȍȚȖ ȗȖȔȍѓț șȖȉȐȘȈȱȍȚȖ ȒȘȊ ȐȓȐ ȚȒȐȊȈ ȔȖȎȍ ȌȈ ȊȓȐȯȈȍ ȊȘȏ ȒȘȈȯȕȐȖȚ ȘȍȏțȓȚȈȚ7. 
ǷȖȊȍќȍȒȘȈȚȕȖȚȖ ȖȌȔȘȏȕțȊȈȱȍ Ȑ ȏȈȔȘȏȕțȊȈȱȍ ȕȈ ȗȘȐȔȍȘȖȞȐ ȖȌ ȒȘȊз ȔȖȎȍ ȐșȚȖ ȚȈȒȈ ȠȚȍȚȕȖ 
                                                 
5
  Vaught J, Caboux E, Hainaut P. International efforts to develop biospecimen best practices. Cancer Epidemiol 
Biomarkers Prev 2010;19:912–5. 
6
  Moore HM, Compton CC, Alper J, Vaught JB. International approaches to advancing biospecimen science. 
Cancer Epidemiol Biomarkers Prev 2011;20:729–32. 
7
  Hatzis C, Sun H, Yao H, Hubbard RE, Meric-Bernstam F, Babiera YW, et al. Perioperative ischemia and 
tissue preservation effects on RNA integ239rity and microarrays of breast cancer. J Natl Cancer Inst 2011;103:1871–
83. 
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ȌȈ ȊȓȐȯȈȍ ȕȈ ȖȗȘȍȌȍȓȍȕȐ ȈȕȈȓȐȚȐȟȒȐ ȗȘȖȞȍȌțȘȐз ȐȈȒȖ ȏȈ ȕțȒȓȍȐȕșȒȐȚȍ ȒȐșȍȓȐȕȐз ȕȍȒȖȐ 
ȝȖȘȔȖȕȐ Ȑ ȔȐȒȘȖȍȓȍȔȍȕȚȐз ȖȊȐȍ ȍȜȍȒȚȐ șȍ ȔȐȕȐȔȈȓȕȐ8. 
 
3.2. ǴȍȌȐȞȐȕșȒȐ șȚȈȕȌȈȘȌȐ ȏȈ șȖȉȐȘȈȱȍз ȗȘȖȞȍșȐȘȈȱȍ Ȑ șȒȓȈȌȐȘȈȱȍ 
 ǷȘȐȔȍȘȐ ȖȌ ȊȈȘȐȯȈȉȓȐ ȒȖȐ ȚȘȍȉȈ ȌȈ ȉȐȌȈȚ ȏȍȔȍȕȐ ȊȖ ȗȘȍȌȊȐȌ șȍх 
 șȖȉȐȘȈȱȍ ȒȘȊ - ȍȗȘțȊȍȚȐ ȏȈ șȖȉȐȘȈȱȍ ȊȖ ȒȖȐ ȐȔȈ ȍȚȐȓȍȕȌȐȈȔȐȕ ȚȍȘȚȘȈȖȞȍȚȕȈ 
ȒȐșȍȓȐȕȈ гǭǬǺǨ) ȐȓȐ ȝȍȗȈȘȐȕз ȔȖȎȈȚ ȌȈ ȊȓȐȯȈȈȚ ȕȈ ȈȕȈȓȐȏȈȚȈ9; 
 
ǫȘȈȜȐȒȖȕ нх ǸȍȌȖșȓȍȌ ȕȈ ȗȖșȚȈȗȒȐ ȏȈ ȏȍȔȈњȍ ȒȘȊ ȖȌ ȗȈȗȖȟȕȈ ȊȘȊȞȈ 
                                                 
8
  Comstock GW, Burke AE, Norkus EP, Gordon GB, Hoffman SC, Helzlsouer KJ. Effects of repeated freeze-
thaw cycles on concentrations of cholesterol, micronutrients, and hormones in human plasma and serum. Clin Chem 
2001;47:139–42. 
9
  Vaught JB. Blood collection, shipment, processing and storage. Cancer Epidemiol Biomarkers Prev 
2006;15:1582–4. 
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 șȒȓȈȌȐȘȈȱȍ - ȏȈ ȌȖȓȋȖȚȘȈȯȕȖ șȒȓȈȌȐȘȈȱȍ ȎȐȊȐ ȒȓȍȚȒȐ ȊȖ Țȍȟȍȕ ȈȏȖȚз ȗȘȍșțȌȕȈ ȍ 
ȚȍȔȗȍȘȈȚțȘȈȚȈ. ǬȘțȋȐ ȗȘȐȔȍȘȖȞȐ ȒȈȒȖ ȠȚȖ ȍ Ǭǵǲ ȐȓȐ ȗȓȈȏȔȈз ȊȖ ȕȈȯȋȖȓȍȔ șȓțȟȈȯ șȍ 
șȚȈȉȐȓȕȐ ȈȒȖ șȍ ȟțȊȈȈȚ ȕȈ -80Ȗǹ ȊȖ ȏȈȔȘȏȕțȊȈȟȐ ȐȓȐ ȕȈ ȗȖȊȐșȖȒȐ ȚȍȔȗȍȘȈȚțȘȐ10; 
 ȗȘȖȞȍșȐȘȈȱȍ - ȌȖȓȎȐȕȈȚȈ ȕȈ ȜȐȒșȐȘȈȱȍ șȖ ȜȖȘȔȈȓȐȕ ȔȖȎȍ ȌȈ ȊȓȐȯȈȍ ȊȘȏ 
ȗȖȌȖȞȕȍȎȕȐȚȍ ȈȕȈȓȐȏȐ11. 
 ǶȊȐȍ Ȑ ȌȘțȋȐ ȏȕȈȟȈȯȕȐ ȗȘȍȗȖȘȈȒȐ șȍ ȊȒȓțȟȍȕȐ ȊȖ șȐȚȍ ȌȖȒțȔȍȕȚȐ ȏȈ ȕȈȯȌȖȉȘȈ 
ȗȘȈȒȚȐȒȈ ȕȈ ȉȐȖȓȖȠȒȐ ȗȘȐȔȍȘȖȞȐ. ǵȈȯȖȗȠȐȘȕȐ ȗȘȍȗȖȘȈȒȐ șȍ ȌȈȌȍȕȐ ȊȖ ȌȖȒțȔȍȕȚȐȚȍ ȖȌ 
International Society for Biological and Environmental Repositories (ISBER)12 Ȑ ȖȌ ȗȘȈȒȚȐȒȐȚȍ 
ȕȈ Nacional Cancer Institute (NCI)13. ǬȖȗȖȓȕȐȚȍȓȕȖ ȕȈȯȌȖȉȘȐȚȍ ȗȘȈȒȚȐȒȐ ȉȐ ȚȘȍȉȈȓȖ ȌȈ șȍ 
ȒȖȕșțȓȚȐȘȈȈȚ ȖȌ ȉȐȖȉȈȕȒȐȚȍ ȓȖȞȐȘȈȕȐ ȕȈ ȘȈȏȓȐȟȕȐ ȔȍșȚȈ ȊȖ șȊȍȚȖȚ ȖȌ ȒȈȌȍ ȠȚȖ ȔȖȎȍ ȌȈ șȍ 
ȗȘȐȓȈȋȖȌȈȚ ȗȘȍȗȖȘȈȒȐȚȍ ȏȈ ȓȖȒȈȓȕȈ ȗȖȚȘȍȉȈ Ȑ ȒȖȘȐșȚȍȱȍ14. 
 
3.3. ǶȗȠȚȍșȚȊȍȕȖ – ȍȒȖȕȖȔșȒȐ șȚȈȕȌȈȘȌȐ ȏȈ ȔȍȕȈџȐȘȈȱȍ șȖ ȉȐȖȉȈȕȒȐ 
 ǷȖȔȈȓȐȚȍ ȉȐȖȉȈȕȒȐ ȒȖȐ șȍ ȌȍȓȖȊȐ ȖȌ ȋȖȓȍȔȐ ȗȘȖȋȘȈȔȐ ȐȓȐ ȐȕșȚȐȚțȞȐȐз ȕȍ ȉȐ 
ȚȘȍȉȈȓȍ ȌȈ ȐȔȈȈȚ ȘȈȒȖȊȖȌȕȈ șȚȘțȒȚțȘȈз ȖșȊȍȕ ȈȒȖ ȗȖșȚȖȯȈȚ ȒȈȒȖ ȗȖȋȖȓȍȔȐ ȖȘȋȈȕȐȏȈȞȐȐ. 
ǴȍѓțȚȖȈ, ȘȈȒȖȊȖȌȍȱȍȚȖ Ȑ ȖȗȍȘȈȚȐȊȕȐȚȍ șȚȘțȒȚțȘȐ șȍ ȊȈȎȕȐ ȏȈ ȋȖȓȍȔȐ ȈȒȈȌȍȔșȒȐз ȊȓȈȌȐȕȐ Ȑ 
ȒȖȔȍȘȞȐȯȈȓȕȐ ȉȐȖȉȈȕȒȐ. ǶȊȐȍ ȗȘȈȒȚȐȒȐ ȖȉȐȟȕȖ ȊȒȓțȟțȊȈȈȚ ȘȈȒȖȊȖȌȍȱȍ Ȑ ȗȓȈȕ ȏȈ 
ȊȘȈȉȖȚȍȕȐȚȍз țȓȖȋȐ Ȑ ȖȌȋȖȊȖȘȕȖșȚȐ ȕȈ șȐȚȍ ȊȘȈȉȖȚȍȕȐз ȕȈȌȊȖȘȍȠȕȐ ȒȖȔȐȚȍȚȐ ȒȖȐ ȌȈȊȈȈȚ 
șȖȊȍȚ ȏȈ ȕȈțȟȕȐȚȍ ȐȕȐȞȐȯȈȚȐȊȐ Ȑ ȯȈ ȗȘȐȔȍȕțȊȈȈȚ ȗȖȓȐȚȐȒȈȚȈ ȕȈ ȉȐȖȓȖȠȒȐȚȍ ȗȘȐȔȍȘȖȞȐз 
ȗȓȈȕȐȘȈȱȍ ȕȈ ȉȐȏȕȐșȖȚ Ȑ ȊȘȈќȈȱȍ ȕȈ ȚȘȖȠȖȞȐȚȍз ȗȓȈȕȐȘȈȱȍ Ȑ ȒȖȘȐșȚȍȱȍз ȒȈȒȖ Ȑ ȖȗȘȍȔȈ Ȑ 
ȔȈȚȍȘȐȯȈȓȐ ȕȍȖȗȝȖȌȕȐ ȏȈ ȘȈȉȖȚȈ15. 
 
3.4. ǰȕȜȖȘȔȈȚȐȟȒȐ ȗȘȈȒȚȐȒȐ ȏȈ ȉȐȖȉȈȕȒȐ 
 ǰȕȜȖȘȔȈȚȐȒȈȚȈ ȊȖ ȉȐȖȉȈȕȒȐȚȍ ȗȖȒȘȐȊȈ ȕȍȒȖȓȒț ȒȘȐȚȐȟȕȐ ȗȖȌȘȈȟȯȈх șȓȍȌȍȱȍ ȕȈ 
ȉȐȖȓȖȠȒȐȚȍ ȗȘȐȔȍȘȖȞȐз șȖȉȐȘȈȱȍ ȗȘȐȔȍȘȖȞȐ гȒȓȐȕȐȟȒȐз ȒȊȈȓȐȚȍȚ ȕȈ ȗȘȐȔȍȘȖȞȐȚȍз 
                                                 
10
  NCI Best Practices for biospecimen resources. Table of contents. http://biospecimens. 
cancer.gov/bestpractices/toc/2011 Accessed March 6, 2012. 
11
  Khoury T, Sai S, Hwang J, et al. Delay to formalin fixation effect on breast biomarkers. Mod Pathol 
2009;22:1457–67. 
12
  ISBER best practices for repositories. Cell Preserv Technol 2008;6:1–58. 
13
  NCI Best Practices for biospecimen resources. Table of contents. http://biospecimens. 
cancer.gov/bestpractices/toc/2011 Accessed March 6, 2012. 
14
  Vaught J, Caboux E, Hainaut P. International efforts to develop biospecimen best practices. Cancer Epidemiol 
Biomarkers Prev 2010;19:912–5. 
15
  NCI Best Practices for biospecimen resources. Table of contents. http://biospecimens. 
cancer.gov/bestpractices/toc/2011 Accessed March 6, 2012. 
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ȌȍȔȖȋȘȈȜȐȯȈд Ȑ ȐȌȍȕȚȐȜȐȒȈȞȐȯȈ ȕȈ ȍȓȍȔȍȕȚȐȚȍ ȕȍȖȗȝȖȌȕȐ ȏȈ șȍȒȖȍ ȐșȗȐȚțȊȈȱȍз șȐȋțȘȕȖșȚ 
ȕȈ ȗȖȌȈȚȖȞȐ Ȑ ȏȈȠȚȐȚȈ ȕȈ ȗȘȐȊȈȚȕȖșȚȈз ȒȈȒȖ Ȑ ȐȕȚȍȘȖȗȍȘȈȉȐȓȕȖșȚ ȕȈ șȐșȚȍȔȐȚȍ16. 
ǰȕȚȍȘȖȗȍȘȈȉȐȓȕȖșȚȈ ȕȈ ȐȕȜȖȘȔȈȚȐȒȈȚȈ ȕȈ ȉȐȖȉȈȕȒȐȚȍ ȖȊȖȏȔȖȎțȊȈ ȘȈȏȔȍȕȈ ȕȈ ȗȖȌȈȚȖȞȐ ȊȖ 
ȘȈȔȒȐȚȍ ȕȈ ȉȐȖȉȈȕȒȐȚȍ ȒȖȐ ȜțȕȒȞȐȖȕȐȘȈȈȚ ȊȖ ȍȌȕȈ ȔȘȍȎȈ. ǵȍȒȖȐ ȌȘțȋȐ ȐȕȜȖȘȔȈȚȐȟȒȐ 
ȗȘȖȉȓȍȔȐ ȏȈ ȉȐȖȉȈȕȒȐȚȍ șȍх 
 ȒȖȯ ȚȐȗ ȕȈ ȗȘȖȕȈȖȋȈȱȍз șȓȍȌȍȱȍз șȖȉȐȘȈȱȍ ȕȈ ȗȖȌȈȚȖȞȐȚȍ Ȑ ȈȕȈȓȐȏȈ ȕȈ ȗȖȌȈȚȖȞȐȚȍ ќȍ 
ȉȐȌȍ ȕȍȖȗȝȖȌȍȕ? 
 ȌȈȓȐ ȖȊȐȍ ȗȖȚȘȍȉȐ ȋȐ ȐșȗȖȓȕțȊȈȈȚ ȗȖșȚȖȍȟȒȐȚȍ ȐȕșȚȐȚțȞȐȖȕȈȓȕȐ șȐșȚȍȔȐ ȐȓȐ ќȍ 
ȉȐȌȍ ȗȖȚȘȍȉȕȖ ȌȈ șȍ ȊȖȊȍȌȈȚ ȕȖȊȐ ȒȖȔȍȘȞȐȯȈȓȕȐ șȐșȚȍȔȐ? 
 ȌȈȓȐ ќȍ ȉȐȌȍ ȒȖȔȗȈȚȐȉȐȓȕȖ șȖȉȐȘȈȱȍȚȖ Ȑ ȘȈȏȔȍȕȈȚȈ ȕȈ șȐșȚȍȔȐȚȍ ȊȖ ȉȐȖȉȈȕȒȈȚȈ? 
 ȌȈȓȐ ќȍ ȉȐȌȍ ȗȖȚȘȍȉȕȖ ȌȈ șȍ șȖȏȌȈȌȍ ȕȖȊ Ȋȍȉ ȐȕȚȍȘȜȍȯș ȏȈ șȖȉȐȘȈȱȍ ȕȈ ȗȖȌȈȚȖȞȐȚȍ? 
ǵȈȯȌȖȉȘȐȚȍ ȗȘȈȒȚȐȒȐ ȏȈ ȐȕȜȖȘȔȈȚȐȒȈ ȊȖ ȉȐȖȉȈȕȒȐȚȍ ȊȒȓțȟțȊȈȈȚ ȗȘȍȗȖȘȈȒȐ ȏȈ 
ȘȈȏȘȍȠțȊȈȱȍ ȕȈ ȖȊȐȍ ȗȘȈȠȈȱȈ ȒȖȋȈ șȍ ȗȓȈȕȐȘȈ ȕȖȊȈ ȉȐȖȉȈȕȒȈ ȐȓȐ ȘȈȏȊȖȯ ȕȈ ȔȘȍȎȈ ȖȌ 
ȉȐȖȉȈȕȒȐ. 
 
3.5. ǭȒȖȕȖȔșȒȐ ȗȘȍȗȖȘȈȒȐ ȏȈ ȉȐȖȉȈȕȒȐ 
 ǴȕȖȋț ȉȐȖȉȈȕȒȐ șȍ ȘȈȏȊȐȍȕȐ șȖ ȔȈȓȒț ȗȖȏȕȈȊȈȱȍ ȏȈ ȌȖȉȘȐȚȍ ȉȐȏȕȐș ȗȘȈȒȚȐȒȐ ȐȓȐ 
ȗȘȍȒț ȗȖȒȘȐȊȈȱȍ ȕȈ ȚȘȖȠȖȞȐȚȍ ȖȌ ȐȕșȚȐȚțȞȐȐȚȍ Ȑ ȕȈțȟȕȐȞȐȚȍ ȒȖȯ ȋȐ ȒȖȘȐșȚȈȚ ȉȐȖȓȖȠȒȐȚȍ 
ȗȘȐȔȍȘȖȞȐ. ǴȍѓțȚȖȈ ȍȒȖȕȖȔșȒȐȚȍ ȗȘȍȗȖȘȈȒȐ ȗȖȟȕȈȈ ȌȈ șȍ ȊȒȓțȟțȊȈȈȚ ȊȖ ȕȈȯȌȖȉȘȐȚȍ 
ȗȘȈȒȚȐȒȐз ȊȒȓțȟțȊȈȯќȐ ȋȐ Ȑ ȚȐȍ ȖȌ NCI17з ȏȈȚȖȈ ȠȚȖ ȍ ȕȍȖȗȝȖȌȕȖ ȋȖȓȍȔȐ șȘȍȌșȚȊȈ ȏȈ 
șȖȉȐȘȈȱȍз ȗȘȖȞȍșȐȘȈȱȍ Ȑ șȒȓȈȌȐȘȈȱȍ ȕȈ ȋȖȓȍȔȐ ȒȖȓȍȒȞȐȐ. ǶȊȐȍ ȗȘȍȗȖȘȈȒȐ ȊȒȓțȟțȊȈȈȚ 
ȗȘȐȓȈȋȖȌțȊȈȱȍ ȕȈ șȚȈȕȌȈȘȌȕȐȚȍ ȉȐȏȕȐș ȗȘȈȒȚȐȒȐ ȏȈ ȌȈ șȍ ȘȈȏȉȍȘȈȚ șȐȚȍ ȚȘȖȠȖȞȐ ȗȖȊȘȏȈȕȐ 
șȖ ȏȈȗȖȟȕțȊȈȱȍ Ȑ ȖȌȘȎțȊȈȱȍ ȕȈ ȉȐȖȉȈȕȒȐȚȍ. ǶȊȐȍ ȚȘȖȠȖȞȐ ȊȒȓțȟțȊȈȈȚ ȊȘȈȉȖȚȍȕȐз ȖȗȘȍȔȈ Ȑ 
ȕȍȯȏȐȕȖ ȖȌȘȎțȊȈȱȍз ȖȌȘȎțȊȈȱȍ ȒȊȈȓȐȚȍȚ Ȑ ȐȕȜȖȘȔȈȚȐȒȈ ȏȈ șȖȉȐȘȈȱȍȚȖ ȗȖȌȈȚȖȞȐ. ǲȖȋȈ ќȍ șȍ 
ȘȈȏȉȍȘȈȚ ȌȖȉȘȖ șȐȚȍ ȖȊȐȍ ȚȘȖȠȖȞȐз ȞȍȓȖșȕȖȚȖ ȐȓȐ ȌȍȓțȔȕȖȚȖ ȗȖȒȘȐȊȈȱȍ ȕȈ ȚȘȖȠȖȞȐȚȍ 
ȔȖȎȍ ȌȈ ȖȉȍȏȉȍȌȐ ȌȖȓȋȖȚȘȈȯȕȈ ȖȌȘȎȓȐȊȖșȚ ȕȈ ȉȐȖȉȈȕȒȐȚȍ Ȑ ȌȈ ȋȐ ȖȉȍșȝȘȈȉȘȐ ȉȈȘȈȱȈȚȈ ȏȈ 
ȖȋȘȖȔȍȕ ȉȘȖȯ ȗȘȐȔȍȘȖȖȞȐ18. ǯȈ ȔȕȖȋț ȐșȗȐȚțȊȈȱȈ ȗȖȊȘȈȚȖȒȖȚ ȕȈ ȗȈȘȐ ȕȍ ȍ șȖȖȌȊȍȚȍȕ, 
ȉȐȌȍȯќȐ ȞȍȕȈȚȈ ȏȈ șȖȉȐȘȈȱȍ ȉȐȖȓȖȠȒȐ ȗȘȐȔȍȘȖȞȐ ȍ ȊȒȓțȟȍȕȈ ȊȖ ȗȘȖȍȒȚȐȚȍ ȐȓȐ ȌȖȋȖȊȖȘȐȚȍ 
ȏȈ ȗȖȌȘȠȒȈ ȕȈ ȐșȚȘȈȎțȊȈȱȍȚȖ. 
                                                 
16
  NCI Best Practices for biospecimen resources. Table of contents. http://biospecimens. 
cancer.gov/bestpractices/toc/2011 Accessed March 6, 2012. 
17
  Vaught J, Rogers J, Carolin T, Compton C. Biobankonomics: developing a sustainable business model 
approach for the formation of a national cancer human biobank by the National Cancer Institute. JNCI Monogr 
2011;42:24–31. 
18
  Vaught J, Rogers J, Carolin T, Compton C. Biobankonomics: developing a sustainable business model 
approach for the formation of a national cancer human biobank by the National Cancer Institute. JNCI Monogr 
2011;42:24–31. 
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3.6. ǶȉȍȏȉȍȌțȊȈȱȍ ȒȊȈȓȐȚȍȚ ȕȈ ȉȐȖȉȈȕȒȐ 
 ǭȌȕȖ ȖȌ ȋȓȈȊȕȐȚȍ ȗȘȈȠȈȱȈ ȗȖȊȘȏȈȕȖ șȖ ȕȈȯȌȖȉȘȈȚȈ ȗȘȈȒȚȐȒȈ ȕȈ ȉȐȖȉȈȕȒȐȚȍ ȍ ȗȓȈȕȖȚ 
ȏȈ ȔȍȕȈџȐȘȈȱȍ ȕȈ ȒȊȈȓȐȚȍȚ ȒȖȯ șȍ șȖșȚȖȐ ȖȌ ȖȉȍȏȉȍȌțȊȈȱȍȚȖ ȒȊȈȓȐȚȍȚ Ȑ ȒȖȕȚȘȖȓȈ ȕȈ 
ȒȊȈȓȐȚȍȚȖȚ. ǬȍȜȐȕȐȞȐȐȚȍ ȏȈ ȖȉȍȏȉȍȌțȊȈȱȍȚȖ ȒȊȈȓȐȚȍȚ Ȑ ȒȖȕȚȘȖȓȈ ȕȈ ȒȊȈȓȐȚȍȚȖȚ ȕȈ 
ȉȐȖȉȈȕȒȐȚȍ ȍ șȓȐȟȍȕ ȕȈ ȓȈȉȖȘȈȚȖȘȐȐȚȍ Ȑ ȌȘțȋȐȚȍ ȖȘȋȈȕȐȏȈȞȐȐ ȒȖȐ ȐȔȈȈȚ ȚȈȒȊȐ ȗȓȈȕȖȊȐ ȏȈ 
șȓȍȌȍȱȍ ȕȈ ȈȒȚȐȊȕȖșȚȐȚȍ19. ǲȈȒȖ ȠȚȖ ȍ ȗȘȐȒȈȎȈȕȖ ȊȖ ȕȈȯȌȖȉȘȈȚȈ ȗȘȈȒȚȐȒȈ ȖȌ NCI, ȍȜȍȒȚȐȊȍȕ 
șȐșȚȍȔ ȏȈ ȔȍȕȈџȐȘȈȱȍ ȕȈ ȒȊȈȓȐȚȍȚȖȚ ȉȈȘȈх 
 ȖȌȘȎțȊȈȱȍ ȕȈ ȖȗȘȍȔȈȚȈ Ȑ ȗȘȖȚȖȒȖȓȐ ȏȈ ȗȖȗȘȈȊȒȈ Ȑ șȓȍȌȍȱȍц 
 ȖȉțȟțȊȈȱȍ Ȑ ȗȘȐȌȘȎțȊȈȱȍ ȕȈ ȊȘȈȉȖȚȍȕȐȚȍ ȒȖȕ ȗȘȍȗȖȘȈȒȐȚȍ ȏȈ ȘȈȉȖȚȈц 
 ȗȓȈȕ ȏȈ ȔȍȕȈџȐȘȈȱȍ ȕȈ ȗȖȌȈȚȖȞȐц 
 ȗȘȖȞȍȌțȘȐ ȏȈ ȜȖȘȔȈȓȕȖ șȓȍȌȍȱȍц 
 ȘȈȏȊȖȯ Ȑ ȗȘȐȌȘȎțȊȈȱȍ ȒȖȕ șȚȈȕȌȈȘȌȕȐȚȍ ȖȗȍȘȈȚȐȊȕȐ ȗȘȖȞȍȌțȘȐ гǹǶǷдц 
 ǹȗȍȞȐȯȈȓȕȈȚȈ ȗȘȐȘȖȌȈ ȕȈ ȉȐȖȉȈȕȒȐȚȍ ȐȔȈ ȗȖȚȘȍȉȈ ȖȌ țȗȈȚșȚȊȈ ȏȈ șȚȈȕȌȈȘȌȕȐ 
ȖȗȍȘȈȚȐȊȕȐ ȗȘȖȞȍȌțȘȐ ȒȖȐ ȋȐ ȖȗȐȠțȊȈȈȚ șȓȍȌȕȐȚȍ ȗȖȓȐȚȐȒȐ Ȑ ȗȘȖȞȍȌțȘȐх 
 ȘȈȒțȊȈȱȍ ȕȈ ȉȐȖȓȖȠȒȐȚȍ ȗȘȐȔȍȘȖȞȐц 
 ȓȈȉȈȘȈȚȖȘȐșȒȐ ȗȘȖȞȍȌțȘȐц 
 ȗȘȖȚȖȒȖȓȐ ȏȈ ȐșȗȘȈќȈȱȍ Ȑ ȗȘȐȔȈȱȍ ȕȈ ȔȈȚȍȘȐȯȈȓȐц 
 ȌȖȋȖȊȖȘȐ ȏȈ ȗȘȍȕȖșц 
 șȐșȚȍȔ ȏȈ ȔȍȕȈџȐȘȈȱȍ ȕȈ ȏȈȗȐșȐц 
 șȐȋțȘȕȖșȚ ȕȈ ȏȋȘȈȌȈȚȈз ȗȍȘșȖȕȈȓȖȚ Ȑ ȉȐȖȓȖȠȒȐȚȍ ȗȘȐȔȍȘȖȞȐц 
 șȐȋțȘȕȖșȚ Ȑ ȐșȜȘȓȈȱȍ ȕȈ ȖȚȗȈȌȖȚц 
 ȗȘȖȞȍȌțȘȐ ȏȈ ȐșȗȐȚțȊȈȱȍ ȌȖȒțȔȍȕȚȐ Ȑ ȐȏȊȍȠȚȈȐ ȏȈ ȗȖȊȘȍȌȐ ȕȈ ȊȘȈȉȖȚȍȕȐȚȍ Ȑ 
ȐȏȓȖȎțȊȈȱȍ ȒȖȕ ȖȗȈșȕȖșȚȐц 
 ȖȌȘȎțȊȈȱȍ ȕȈ ȖȗȘȍȔȈȚȈ, ȗȖȗȘȈȊȒȈ Ȑ ȉȍȓȍȎȍȱȍ ȕȈ ȒȈȓȐȉȘȈȞȐȐȚȍ. 
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  Centers for Disease Control and Prevention laboratory quality assurance and standardization program. 
http://www.cdc.gov/labstandards/ Accessed March 9, 2012. 
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ǶȊȐȍ ȗȖȓȐȚȐȒȐ Ȑ ȗȘȖȞȍȌțȘȐ ȚȘȍȉȈ ȌȈ șȍ ȒȖȘȐșȚȈȚ ȏȈ ȌȈ șȍ ȕȈȗȐȠȍ ȗȓȈȕ ȏȈ ȒȖȕȚȘȖȓȈ ȕȈ 
ȒȊȈȓȐȚȍȚȖȚ ȒȖȯ ќȍ ȐȔ ȗȖȔȖȋȕȍ ȕȈ ȕȈȌȊȖȘȍȠȕȐȚȍ ȒȖȕȚȘȖȓȖȘȐ ȕȈ ȉȐȖȉȈȕȒȐ Ȑ ȕȐȊȕȐȚȍ 
ȔȍȕȈџȍȘșȒȐ șȚȘțȒȚțȘȐ ȌȈ ȋȖ ȐșȗȐȚȈȈȚ ȗȘȐȌȘȎțȊȈȱȍȚȖ ȒȖȕ ǹǶǷ20. 
 
 
 
3.7. ǹȗȍȞȐȜȐȒȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ ȕȈ ȗȘȖșȚȖȘȖȚ ȏȈ ȉȐȖȉȈȕȒȐ 
 
3.7.м ǷȘȐȔȍȕȈ ȕȈ ȟȐșȚȈ șȖȉȈ21 
 ǷȖșȚȖȯȈȚ ȗȖȊȍќȍ șȚȈȕȌȈȘȌȐ ȏȈ ȗȘȐȔȍȕȈ ȕȈ ȟȐșȚȈ șȖȉȈ ȏȈȊȐșȕȖ ȖȌ ȚȖȈ ȏȈ ȠȚȖ șȍ 
ȒȖȘȐșȚȐ. ǵȈȯȟȍșȚȖ ȟȐșȚȐȚȍ șȖȉȐ șȍ ȒȖȕșȚȘțȐȘȈȈȚ ȏȈ ȗȘȖȐȏȊȖȌșȚȊȖ ȕȈ ȗȘȖȞȍșȖȘȐ ȊȖ 
ȐȕȜȖȘȔȈȚȐȟȒȈȚȈ ȐȕȌțșȚȘȐȯȈз ȗȘȖȐȏȊȖȌșȚȊȖ ȕȈ șȚȍȘȐȓȕȐ ȜȈȘȔȈȞȍȊȚșȒȐ ȗȘȍȗȈȘȈȚȐз ȏȈ 
ȗȖȌȋȖȚȊțȊȈȱȍ ȕȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȒȈȒȖ Ȑ ȏȈ ȌȘțȋȐ șȓȐȟȕȐ ȗȖșȚȈȗȒȐ. ǯȈ șȐȚȍ ȊȐȌȖȊȐ ȟȐșȚȐ 
șȖȉȐ ȗȘȖȗȐȠȈȕȐ șȍ șȚȈȕȌȈȘȌȐ ȏȈ ȕȐȊȕȖ ȒȖȕșȚȘțȐȘȈȱȍз ȖȗȘȍȔțȊȈȱȍ Ȑ ȜțȕȒȞȐȖȕȐȘȈȱȍз ȖȌ 
ȒȖȐ ȊȖ ȖȊȖȯ șȓțȟȈȯ ќȍ șȍ ȒȖȘȐșȚȈȚ ȍȊȘȖȗșȒȐȚȍ ȗȘȍȗȖȘȈȒȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌșȚȊȍȕȈ ȗȘȈȒȚȐȒȈ 
ȕȈ ȔȍȌȐȞȐȕșȒȐ ȗȘȖȌțȒȚȐ ȏȈ ȟȖȊȍȟȒȈ Ȑ ȎȐȊȖȚȐȕșȒȈ țȗȖȚȘȍȉȈ22. 
 ǷȘȐȕȞȐȗх ȗȖȌȋȖȚȖȊȒȈȚȈ ȕȈ șȚȍȘȐȓȕȐ ȗȘȖȌțȒȚȐ ȉȈȘȈ șȗȍȞȐȯȈȓȕȐ țșȓȖȊȐ ȏȈ ȌȈ șȍ 
ȔȐȕȐȔȐȏȐȘȈ ȘȐȏȐȒȖȚ ȖȌ ȔȐȒȘȖȉȐȖȓȖȠȒȖ ȏȈȋȈȌțȊȈȱȍ Ȑ ȖȗȘȍȌȍȓȍȕȐ ȗȐȘȖȋȍȕȐ ȏȈȋȈȌțȊȈȱȈ. 
ǵȈȯȔȕȖȋț ȏȈȊȐșȈȚ ȖȌ ȐșȒțșȚȊȖȚȖз ȖȉțȒȈȚȈ Ȑ ȖȌȕȍșțȊȈȱȍȚȖ ȕȈ ȊȒȓțȟȍȕȐȖȚ ȗȍȘșȖȕȈȓ. 
ǶșȐȋțȘțȊȈȱȍȚȖ ȕȈ ȒȊȈȓȐȚȍȚ ȍ ȖșȖȉȍȕȖ ȊȈȎȕȖ Ȑ ȖȊȖȯ ȊȐȌ ȗȘȖȐȏȊȖȌșȚȊȖ ȔȖȘȈ șȚȘȐȒȚȕȖ ȌȈ ȋȐ 
șȓȍȌȐ ȊȕȐȔȈȚȍȓȕȖ țȚȊȘȌȍȕȐȚȍ Ȑ ȗȖȚȊȘȌȍȕȐ ȔȍȚȖȌȐ ȏȈ ȗȖȌȋȖȚȖȊȒȈ Ȑ ȗȘȖȞȍȌțȘȈ. ǲȘȈȯȕȈȚȈ 
șȚȍȘȐȓȕȖșȚ ȐȓȐ ȌȘțȋȐȚȍ ȈșȗȍȒȚȐ ȕȈ ȒȊȈȓȐȚȍȚ ȔȖȘȈ ȌȈ ȉȐȌȈȚ șȚȈȊȍȕȐ ȕȈ șȍȒȖȯ ȏȈȊȘȠȍȕ ȐȓȐ 
ȞȍȓȖșȍȕ ȗȘȖȌțȒȚ. 
 ǶȗȠȚȐ ȏȈȉȍȓȍȠȒȐх 
 м. ǹȖȏȌȈȊȈȱȍȚȖ șȚȍȘȐȓȕȐ ȗȘȖȌțȒȚȐ ȚȘȍȉȈ ȌȈ șȍ ȐȏȊȍȌțȊȈ ȊȖ ȗȘȖșȚȖȘȐȐ șȖ ȟȐșȚ ȊȖȏȌțȝ 
ȊȖ ȒȖȐ ȍ șȚȘȖȋȖ ȒȖȕȚȘȖȓȐȘȈȕ ȊȖȏȌțȝȖȚ ȖȌ ȗȍȘșȖȕȈȓȖȚз ȖȌ ȖȗȘȍȔȈȚȈ Ȑ ȖȌ ȔȈȚȍȘȐȯȈȓȐȚȍ. 
ǿȐșȚȐȚȍ ȗȘȖșȚȖȘȐȐ ȚȘȍȉȈ ȌȈ șȍ ȖȌȘȎțȊȈȈȚ șȖ ȖȗȘȍȌȍȓȍȕȈ ȟȐșȚȖȚȖȚȈ Ȑ ȌȈ ȉȐȌȈȚ șȕȈȉȌțȊȈȕȐ șȖ 
ȊȖȏȌțȝ ȒȖȯ ȠȚȖ ȔȐȕțȊȈ ȕȐȏ ȜȐȓȚȘȐ ȖȌ șȖȖȌȊȍȚȕȈ ȍȜȐȒȈșȕȖșȚ. 
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  Master Control web site. http://www.mastercontrol.com/document-control-software/ Accessed March 9, 
2012. 
21
  Centers for Disease Control and Prevention laboratory quality assurance and standardization program. 
http://www.cdc.gov/labstandards/ Accessed March 9, 2012. 
22
  EudraLex. The Rules Governing Medicinal Products in the European Union. Volume 4. EU Guidelines to 
Good Manufacturing  Medicinal Products for Human and Veterinary Use. EUROPEAN COMMISSION 
ENTERPRISE AND INDUSTRY DIRECTORATE-GENERAL: Brussels, 25 November 2008. 
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 н. ǸȈȏȓȐȟȕȐȚȍ ȗȖșȚȈȗȒȐ ȏȈ ȗȖȌȋȖȚȖȊȒȈ ȕȈ ȗȘȖȌțȒȚȐȚȍ ȒȈȒȖ Ȑ ȗȖȓȕȍȱȍȚȖ ȚȘȍȉȈ ȌȈ șȍ 
ȐȏȊȍȌțȊȈ ȊȖ ȗȖșȍȉȕȐ ȌȍȓȖȊȐ ȖȌ ȟȐșȚȖȚȖ ȗȖȌȘȈȟȯȍ. ǹȖȏȌȈȊȈȱȍȚȖ ȗȘȖȌțȒȚȐ șȍ ȌȍȓȐ ȊȖ ȌȊȍ 
ȒȈȚȍȋȖȘȐȐ - ȗȘȊȖ ȚȈȔț ȒȈȌȍ ȠȚȖ ȗȘȖȌțȒȚȖȚ ȚȍȘȔȐȕȈȓȕȖ șȍ șȚȍȘȐȓȐȏȐȘȈ Ȑ ȊȚȖȘȖз ȚȈȔț ȒȈȌȍ 
ȠȚȖ șȍ șȗȘȖȊȍȌțȊȈ ȈșȍȗȚȐȟȕȖ ȏȈ ȕȍȒȖȯ ȐȓȐ ȏȈ șȐȚȍ șȚȈȗȒȐ. 
 о. ǿȐșȚȐȚȍ ȗȘȖșȚȖȘȐ ȏȈ ȗȘȖȐȏȊȖȌșȚȊȖ ȕȈ șȚȍȘȐȓȕȐ ȗȘȖȌțȒȚȐ șȍ ȒȓȈșȐȜȐȞȐȘȈȈȚ șȗȖȘȍȌ 
ȗȖȚȘȍȉȕȐȚȍ ȒȈȘȈȒȚȍȘȐșȚȐȒȐ ȕȈ ȖȒȖȓȐȕȈȚȈ. ǹȍȒȖȯȈ ȗȘȖȐȏȊȖȌșȚȊȍȕȈ ȖȗȍȘȈȞȐȯȈ ȉȈȘȈ șȖȖȌȊȍȚȕȖ 
ȕȐȊȖ ȕȈ ȟȐșȚȖȚȈ ȕȈ ȖȒȖȓȐȕȈȚȈ ȊȖ ȖȗȍȘȈȚȐȊȕȈ șȖșȚȖȯȉȈ, ȏȈ ȌȈ șȍ ȔȐȕȐȔȐȏȐȘȈ ȘȐȏȐȒȖȚ ȖȌ 
ȟȍșȚȐȞȐ ȐȓȐ ȔȐȒȘȖȉȕȈ ȒȖȕȚȈȔȐȕȈȞȐȯȈ ȕȈ ȗȘȖȌțȒȚȖȚ ȐȓȐ ȔȈȚȍȘȐȯȈȓȐȚȍ ȒȖȐ șȍ șȖȏȌȈȊȈȈȚ. 
 ǯȈ ȌȈ șȍ ȗȖșȚȐȋȕȈȚ „ȖȗȍȘȈȚȐȊȕȐ― țșȓȖȊȐз ȖȊȐȍ ȗȖȌȘȈȟȯȈ ȚȘȍȉȈ ȌȈ șȍ ȌȐȏȈȯȕȐȘȈȈȚ ȌȈ 
ȗȖșȚȐȋȕȈȚ ȖȗȘȍȌȍȓȍȕȖ ȕȐȊȖ ȕȈ ȟȐșȚȖȚȈ ȕȈ ȊȖȏȌțȝȖȚ „ȊȖ ȔȐȘțȊȈȱȍ―. „ǴȐȘțȊȈȱȍ― ȍ șȖșȚȖȯȉȈ 
ȒȖȋȈ ȐȕșȚȈȓȈȞȐȐȚȍ șȍ ȐȕșȚȈȓȐȘȈȕȐ Ȑ ȜțȕȒȞȐȖȕȐȘȈȈȚ ȒȖȔȗȓȍȚȕȖ șȖ ȖȗȘȍȔȈȚȈ, ȕȖ ȕȍ ȍ 
ȗȘȐșțȚȍȕ ȗȍȘșȖȕȈȓȖȚ. ǹȖșȚȖȯȉȈ ȕȈ „ȖȗȍȘȈȚȐȊȕȖ― ȍ șȖșȚȖȯȉȈ ȒȈȌȍ ȠȚȖ ȐȕșȚȈȓȈȞȐȐȚȍ 
ȜțȕȒȞȐȖȕȐȘȈȈȚ ȊȖ ȌȍȜȐȕȐȘȈȕȐȖȚ ȖȗȍȘȈȚȐȊȍȕ ȕȈȟȐȕ șȖ ȖȗȘȍȌȍȓȍȕȐȖȚ ȉȘȖȯ ȕȈ ȘȈȉȖȚȍȕ 
ȗȍȘșȖȕȈȓ. 
 ǹȖșȚȖȯȉȐȚȍ „ȊȖ ȔȐȘțȊȈȱȍ― Ȑ „ȖȗȍȘȈȚȐȊȕȖșȚ― ȚȘȍȉȈ ȌȈ șȍ ȌȍȜȐȕȐȘȈȈȚ ȏȈ șȍȒȖȯȈ ȟȐșȚȈ 
șȖȉȈ Ȑ ȌȈ ȖȌȋȖȊȈȘȈȈȚ ȕȈ țșȓȖȊȐȚȍ ȏȈ ȟȐșȚȈ șȖȉȈ23: 
aд „ȊȖ ȔȐȘțȊȈȱȍ― ȐȓȐ „ȕȍȈȒȚȐȊȕȖșȚ―х ȒȖȋȈ ȖȉȯȍȒȚȐȚȍ Ȑ șȐșȚȍȔȐȚȍ șȍ ȞȍȓȖșȕȖ ȐȕșȚȈȓȐȘȈȕȐ Ȑ 
ȘȈȉȖȚȈȚз ȕȖ ȊȖ ȖȚșțșȚȊȖ ȕȈ ȖȗȍȘȈȚȖȘȐц  
ȉд „ȖȗȍȘȈȚȐȊȕȖ― ȐȓȐ „ȈȒȚȐȊȕȖșȚ―х ȒȖȋȈ ȖȉȯȍȒȚȐȚȍ Ȑ șȐșȚȍȔȐȚȍ șȍ ȊȖ ȘȍȎȐȔ ȕȈ ȘȈȉȖȚȈз ȊȖ 
ȗȘȐșțșȚȊȖ ȕȈ ȕȈ ȖȗȍȘȈȚȖȘȐ. 
 ǯȈ ȗȘȖȐȏȊȖȌșȚȊȖ ȕȈ șȚȍȘȐȓȕȐ ȔȍȌȐȞȐȕșȒȐ ȗȘȖȌțȒȚȐ șȍ ȘȈȏȓȐȒțȊȈȈȚ п șȚȍȗȍȕȐ гǺȈȉȍȓȈ 
1). 
 ǹȚȍȗȍȕ Ǩх ȓȖȒȈȓȕȈ ȏȖȕȈ șȖ ȗȖșȚȈȗȒȐ ȖȌ ȊȐșȖȒ ȘȐȏȐȒз ȕȈ ȗȘȐȔȍȘ ȏȖȕȐ ȕȈ ȗȖȓȕȍȱȍз 
ȏȈȚȊȖȘȈȱȍ ȠȐȠȐȱȈз ȖȚȊȖȘȈȱȍ ȈȔȗțȓȐ Ȑ ȠȐȠȐȱȈз ȗȘȈȊȍȱȍ ȈșȍȗȚȐȟȕȐ ȊȘșȒȐ. ǪȈȒȊȐȚȍ 
șȖșȚȖȯȒȐ șȍ ȖȉȍȏȉȍȌțȊȈȈȚ șȖ ȖȗȘȍȔȈ șȖ ȓȈȔȐȕȈȘȍȕ ȊȖȏȌțȠȍȕ ȗȘȖȚȖȒ. ǹȐșȚȍȔȐȚȍ ȏȈ ȓȈȔȐȕȈȘȍȕ 
ȊȖȏȌțȠȍȕ ȗȘȖȚȖȒ ȚȘȍȉȈ ȌȈ ȖȉȍȏȉȍȌȈȚ ȝȖȔȖȋȍȕȈ ȉȘȏȐȕȈ ȕȈ ȊȖȏȌțȝȖȚ ȊȖ ȋȘȈȕȐȞȐ ȖȌ л,ос ȌȖ л,54 
m/s гȗȘȍȗȖȘȈȟȈȕȐ ȊȘȍȌȕȖșȚȐд ȊȖ ȘȈȉȖȚȕȈȚȈ ȗȖȊȘȠȐȕȈ ȖȌ șȖȉȐȚȍ șȖ ȖȚȊȖȘȍȕȈ ȘȈȉȖȚȕȈ 
ȗȖȊȘȠȐȕȈ. ǶȌȘȎțȊȈȱȍȚȖ ȕȈ ȓȈȔȐȕȈȘȕȖșȚȈ ȚȘȍȉȈ ȌȈ ȉȐȌȍ ȗȘȐȒȈȎȈȕȖ Ȑ ȊȈȓȐȌȐȘȈȕȖ. 
ǭȌȕȖȕȈșȖȟȍȕ ȊȖȏȌțȠȍȕ ȗȘȖȚȖȒ Ȑ ȗȖȔȈȓȐ ȉȘȏȐȕȐ ȔȖȎȍ ȌȈ șȍ țȗȖȚȘȍȉȈȚ ȊȖ ȏȈȚȊȖȘȍȕȐ 
ȐȏȖȓȈȚȖȘȐ Ȑ ȒțȚȐȐ șȖ ȘȈȒȈȊȐȞȐ. 
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  EudraLex. The Rules Governing Medicinal Products in the European Union. Volume 4. EU Guidelines to 
Good Manufacturing  Medicinal Products for Human and Veterinary Use. EUROPEAN COMMISSION 
ENTERPRISE AND INDUSTRY DIRECTORATE-GENERAL: Brussels, 25 November 2008. 
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 ǹȚȍȗȍȕ ǩх ȏȈ ȈșȍȗȚȐȟȕȖ ȗȖȌȋȖȚȊțȊȈȱȍ Ȑ ȗȖȓȕȍȱȍз ȕȍȖȗȝȖȌȕȖ ȍ ȌȈ ȐȔȈ ȖȒȖȓȐȕȈ șȖ 
șȚȍȗȍȕ Ǩ. 
 ǹȚȍȗȍȕ Ǿ Ȑ Ǭх ȟȐșȚȐ ȗȘȖșȚȖȘȐ ȏȈ ȐȏȊȍȌțȊȈȱȍ ȗȖȔȈȓȒț ȒȘȐȚȐȟȕȐ ȗȖșȚȈȗȒȐ ȊȖ 
ȗȖȌȋȖȚȊțȊȈȱȍȚȖ șȚȍȘȐȓȕȐ ȗȘȖȌțȒȚȐ. 
ǿȐșȚȐȚȍ șȖȉȐ Ȑ ȖȗȘȍȔȈȚȈ ȏȈ ȟȐșȚ ȊȖȏȌțȝ ȔȖȎȍ ȌȈ șȍ ȒȓȈșȐȜȐȞȐȘȈ șȗȖȘȍȌ Eњ ISO 
14644-м șȚȈȕȌȈȘȌȖȚ. ǴȈȒșȐȔȈȓȕȖ ȌȖȏȊȖȓȍȕȐȖȚ ȉȘȖȯ ȟȍșȚȐȞȐ ȊȖ ȊȖȏȌțȝȖȚ ȍ ȌȈȌȍȕ ȕȈ ǺȈȉȍȓȈ м. 
 
3.8. ǲȓȈșȐȜȐȒȈȞȐȯȈ ȕȈ ȟȐșȚȐ șȖȉȐ Ȑ ȖȗȘȍȔȈ ȏȈ ȟȐșȚ ȊȖȏȌțȝ 
 ǿȐșȚȐȚȍ șȖȉȐ Ȑ ȖȗȘȍȔȈȚȈ ȏȈ ȟȐșȚ ȊȖȏȌțȝ ȚȘȍȉȈ ȌȈ șȍ ȒȓȈșȐȜȐȞȐȘȈȈȚ șȖȋȓȈșȕȖ șȖ ǭǵ 
ǰǹǶ мпспп-124. ǲȓȈșȐȜȐȒȈȞȐȯȈȚȈ ȚȘȍȉȈ ȯȈșȕȖ ȌȈ ȉȐȌȍ ȘȈȏȓȐȒțȊȈȕȈ ȖȌ țșȓȖȊȐȚȍ ȏȈ șȓȍȌȍȱȍ ȕȈ 
ȖȗȘȍȚȐȊȕȐȖȚ ȗȘȖȞȍș. ǬȖȏȊȖȓȍȕȈȚȈ ȔȈȒșȐȔȈȓȕȈ ȒȖȕȞȍȚȘȈȞȐȯȈ ȕȈ ȊȖȏȌțȠȕȐ ȟȍșȚȐȞȐ ȏȈ șȍȒȖȯ 
șȚȍȗȍȕ ȍ ȌȈȌȍȕȈ ȊȖ ǺȈȉȍȓȈȚȈ м. 
 
 
ǴȈȒșȐȔȈȓȕȖ ȌȖȏȊȖȓȍȕ ȉȘȖȯ ȟȍșȚȐȞȐ ȊȖ m3
 
ȍȌȕȈȒȊȖ ȕȈ-ȐȓȐ 
ȗȖȊȍќȍ ȖȌ ȚȈȉȍȓȈȘȕȐȖȚ ȉȘȖȯ 
ǪȖ ȔȐȘțȊȈȱȍ ǪȖ ȘȈȉȖȚȈ 
ǹȚȍȗȍȕ 0,р µm 5,0 µm 0,р µm 5,0 µm 
Ǩ 3 520 20 3 520 20 
ǩ 3 520 29 352 000 2 900 
Ǿ 352 000 2 900 3 520 000 29 000 
Ǭ 3 520 000 29 000 ǵȍ ȌȍȜȐȕȐȘȈȕ ǵȍ ȌȍȜȐȕȐȘȈȕ 
ǺȈȉȍȓȈ мх ǴȈȒșȐȔȈȓȕȖ ȌȖȏȊȖȓȍȕ ȉȘȖȯ ȟȍșȚȐȞȐ ȊȖ m3 ȊȖ ȗȘȖșȚȖȘȐȐȚȍ ȊȖ ȔȐȘțȊȈȱȍ 
Ȑ ȊȖ ȘȈȉȖȚȈ ȏȈ ȗȖȌȋȖȚȖȊȒȈ ȕȈ șȚȍȘȐȓȕȐ ȘȈșȚȊȖȘȐ 
 ǯȈ ȒȓȈșȐȜȐȒȈȞȐȯȈ ȕȈ ȏȖȕȐȚȍ ȖȌ șȚȍȗȍȕ Ǩз ȚȘȍȉȈ ȌȈ șȍ ȏȍȔȍ ȕȈȯȔȈȓȒț ȍȌȍȕ m3 ȊȖȏȌțȝ ȏȈ 
șȍȒȖȯȈ ȓȖȒȈȞȐȯȈ. ǯȈ șȚȍȗȍȕ Ǩ ȒȓȈșȐȜȐȒȈȞȐȯȈȚȈ ȕȈ ȊȖȏȌțȠȕȐ ȟȍșȚȐȞȐ șȚȈȕȌȈȘȌȖȚ ǰǹǶ п.у 
ȖȗȘȍȌȍȓțȊȈ ȓȐȔȐȚ ȕȈ ȟȍșȚȐȞȐȚȍ ȖȌ ȍȌȕȈȒȊȖз ȐȓȐ ȗȖȋȖȓȍȔȖ ȖȌ рзл µm. ǯȈ șȚȍȗȍȕ ǩ „ȊȖ 
ȔȐȘțȊȈȱȍ― ȒȓȈșȐȜȐȒȈȞȐȯȈȚȈ ȕȈ ȊȖȏȌțȠȕȐȚȍ ȟȍșȚȐȞȐ ȍ ǰǹǶ р ȏȈ ȌȊȍȚȍ ȗȘȍȌȊȐȌȍȕȐ ȋȖȓȍȔȐȕȐ 
ȕȈ ȟȍșȚȐȞȐȚȍ. ǯȈ șȚȍȗȍȕ Ǿ „ȊȖ ȔȐȘțȊȈȱȍ Ȑ ȊȖ ȖȗȍȘȈȞȐȯȈ― ȒȓȈșȐȜȐȒȈȞȐȯȈȚȈ ȕȈ ȟȍșȚȐȞȐ ȊȖ 
ȊȖȏȌțȝȖȚ ȍ ǰǹǶ т Ȑ ǰǹǶ у. ǯȈ șȚȍȗȍȕȖȚ Ǭ „ȊȖ ȔȐȘțȊȈȱȍ― ȒȓȈșȐȜȐȒȈȞȐȯȈȚȈ ȕȈ ȊȖȏȌțȠȕȐȚȍ 
ȟȍșȚȐȞȐ ȍ ǰǹǶ у. ǯȈ ȒȓȈșȐȜȐȒȈȞȐȯȈ șȗȖȘȍȌ ǭǵ ǰǹǶ мпспп-мз ȔȍȚȖȌȖȓȖȋȐȯȈȚȈ ȌȍȜȐȕȐȘȈ Ȑ 
ȔȐȕȐȔȈȓȕȐȖȚ ȉȘȖȯ ȏȈ șȍȒȖȯȈ ȓȖȒȈȞȐȯȈ Ȑ ȋȖȓȍȔȐȕȈȚȈ ȊȘȏ ȖșȕȖȊȈ ȕȈ ȓȐȔȐȚȖȚ ȕȈ ȒȓȈșȈȚȈ ȕȈ 
ȕȈȯȋȖȓȍȔȐȚȍ ȟȍșȚȐȞȐ Ȑ ȔȍȚȖȌȖȚ ȏȈ țȚȊȘȌțȊȈȱȍ ȕȈ șȖȉȐȘȈȱȍȚȖ ȗȖȌȈȚȖȞȐ. ǺȘȍȉȈ ȌȈ șȍ 
țȗȖȚȘȍȉȈȚ ȗȘȍȕȖșȕȐ ȉȘȖȯȈȟȐ ȕȈ ȟȍșȚȐȞȐ șȖ ȒȘȈȚȒȐ ȍȗȘțȊȍȚȐ ȏȈ șȖȉȐȘȈȱȍ, ȏȈȚȖȈ ȠȚȖ 
ȘȍȓȈȚȐȊȕȖ ȊȐșȖȒȐȖȚ șȚȍȗȍȕ ȕȈ ȗȘȍȞȐȗȐȚȈȞȐȯȈ „ȚȈȓȖȎȍȱȍ― ȕȈ ȗȈȘȚȐȒȓȐȚȍ ȍȌȕȈȒȊȖз ȐȓȐ 
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ȗȖȋȖȓȍȔȐ ȖȌ рз0 µm ȒȖȯ șȍ șȓțȟțȊȈ ȊȖ ȖȌȌȈȓȍȟȍȕȐȚȍ șȐșȚȍȔȐ ȏȈ ȏȍȔȈȱȍ ȗȘȐȔȍȘȖȞȐ șȖ ȋȖȓȍȔȈ 
ȌȖȓȎȐȕȈ ȕȈ ȍȗȘțȊȍȚȈȚȈ. ǺȘȍȉȈ ȌȈ șȍ ȒȖȘȐșȚȈȚ ȐȏȖȒȐȕȍȚșȒȐ ȋȓȈȊȐ ȏȈ șȖȉȐȘȈȱȍ ȒȖȐ ȒȖȘȐșȚȈȚ 
șȐșȚȍȔ ȕȈ ȍȌȕȖȕȈșȖȟȍȕ ȗȘȖȚȖȟȍȕ ȊȖȏȌțȝ. ǲȓȈșȐȜȐȒȈȞȐȯȈȚȈ „ȊȖ ȖȗȍȘȈȞȐȯȈ― ȔȖȎȍ ȌȈ șȍ 
ȗȘȐȒȈȎȍ ȏȈ ȊȘȍȔȍ ȕȈ ȕȖȘȔȈȓȕȖ ȜțȕȒȞȐȖȕȐȘȈȱȍз șȐȔțȓȐȘȈȕȖ ȜțȕȒȒȞȐȖȕȐȘȈȱȍ ȐȓȐ ȏȈ ȊȘȍȔȍ 
ȕȈ ȗȖȓȕȍȱȍȚȖ ȔȍȌȐțȔ ȒȈȒȖ ȕȈȯȓȖȠȈ șȐȔțȓȈȞȐȯȈ ȕȍȖȗȝȖȌȕȈ ȏȈ ȖȊȖȯ șȚȈȕȌȈȘȌ. ǭǵкǰǹǶ мпспп-
н ȌȈȊȈ ȐȕȜȖȘȔȈȞȐȐ ȏȈ ȚȍșȚȐȘȈȱȍȚȖ Ȑ ȗȘȐȒȈȎțȊȈ ȒȖȕȚȐȕțȐȘȈȕȈ țșȖȋȓȈșȍȕȖșȚ șȖ 
ȒȓȈșȐȜȐȒȈȞȐȯȈȚȈ ȕȈ ȟȐșȚȖȚȈȚȈ. 
 
 
4. ǹȚȘȈȚȍȠȒȖ ȗȓȈȕȐȘȈȱȍ Ȑ ȕȈȔȍȕȈ ȕȈ ȗȘȖșȚȖȘȖȚ ȏȈ ȉȈȕȒȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ 
 
ǹȗȖȘȍȌ ȜȐȏȐȉȐȓȐȚȐ șȚțȌȐȯȈȚȈз ȐȌȍȯȕȐȖȚ ȗȘȖȍȒȚ ȏȈ ȉȐȖȉȈȕȒȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȚȘȍȉȈ 
Ȍȍ șȍ ȓȖȞȐȘȈ ȊȖ ȗȘȖșȚȖȘ ȕȈȔȍȕȍȚ ȏȈ ȔȍȌȐȞȐȕșȒȈ țșȚȈȕȖȊȈ ȊȖ ǸȍȗțȉȓȐȒȈ ǴȈȒȍȌȖȕȐȯȈ гǹȓȐȒȈ 
нд. ǷȘȖșȚȖȘȖȚ ȍ șȖșȚȈȊȍȕ ȖȌ млр m2 ȏȈ ȉȐȖȉȈȕȒȈ ȕȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐз ȒȈȒȖ Ȑ ȗȘȖșȚȖȘ ȏȈ ȓȐȜȚз 
șȒȈȓȐ Ȑ ȗȖȌȍșȚз șȈȕȐȚȈȘȐȐ ȔȈȠȒȐз șȈȕȐȚȈȘȐȐ ȎȍȕșȒȐ, ȝȐȌȘȖșȚȈȕȐȞȈ Ȑ ȝȖȌȕȐȒ.  
 ǳȖȒȈȞȐȯȈȚȈ ȍ ȗȘȍȌȊȐȌȍȕȈ ȊȖ ȒȘțȋȖȚ ȕȈ ǴȍȌȐȞȐȕșȒȐȖȚ ȜȈȒțȓȚȍȚз ȌȖ ǼȈȘȔȈȞȍȊȚșȒȐȖȚ 
ȜȈȒțȓȚȍȚз șȗȘȖȚȐ ǻȕȐȊȍȘȏȐȚȍȚșȒȈȚȈ ȒȓȐȕȐȒȈ ȏȈ ȐȕȜȍȒȚȐȊȕȐ ȉȖȓȍșȚȐ Ȑ ȜȍȉȘȐȓȕȐ șȖșȚȖȯȉȐ ȊȖ 
ǹȒȖȗȯȍ. ǬȖ ȖȉȯȍȒȚȖȚ ќȍ șȍ ȖȉȍȏȉȍȌȐ ȗȘȐșȚȈȗ șȖ ȈșȜȈȓȚȐȘȈȕ ȗȈȚ ȖȌ ȚȘȐ șȚȘȈȕȐ. ǪȖ ȕȐȊȖ ȕȈ 
ȓȖȒȈȞȐȯȈȚȈ ȚȘȍȉȈ ȌȈ șȍ ȗȘȍȌȊȐȌȐ ȗȘȐșȚȈȗ ȌȖ ȞȐșȚȍȘȕȈ șȖ њ2 șȔȍșȚȍȕȈ ȕȈ ȕȐȊȖ ȕȈ ȓȖȒȈȞȐȯȈȚȈ. 
ǰșȚȖ ȚȈȒȈ ќȍ șȍ ȖȉȍȏȉȍȌȐ ȋȓȈȊȍȕ Ȋȓȍȏ ȊȖ ȖȉȯȍȒȚȖȚ ȖȌ ȯțȋȖȐșȚȖȟȕȈȚȈ șȚȘȈȕȈ ȗȘȍȒț ȗȍȠȈȟȒȈ ȏȖȕȈ 
гȖȌ țȓȐȞȈȚȈ șȗȘȖȚȐ ǻȕȐȊȍȘȏȐȚȍȚșȒȈȚȈ ȒȓȐȕȐȒȈ ȏȈ ȐȕȜȍȒȚȐȊȕȐ ȉȖȓȍșȚȐ Ȑ ȜȍȉȘȐȓȕȐ 
șȖșȚȖȯȉȐд. 
 ǹȓȐȒȈ н. ǳȖȒȈȞȐјȈ ȕȈ ȉȈȕȒȈȚȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ 
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ǷȖșȚȖȯȕȐȚȍ ȗȖȚȘȍȉȐ ȕȈ ȉȐȖȉȈȕȒȈȚȈ ȏȈȊȐșȈȚ ȖȌ ȌȍȯȕȖșȚȐȚȍ ȒȖȐ ȚȘȍȉȈ ȌȈ ȋȐ ȖȉȈȊțȊȈ ȊȖ 
șȊȖȐȚȍ ȖȘȋȈȕȐȏȈȞȐȖȕȐ ȍȌȐȕȐȞȐ. 
ǵȈȟȐȕȖȚ ȕȈ ȗȈȘȒȐȘȈȱȍ Ȑ ȔȍșȚȖȗȖȓȖȎȉȈȚȈ ȕȈ ȗȈȘȒȐȕȏȐȚȍ ȏȈȊȐșȐ ȖȌ ȗȖșȚȈȊȍȕȖșȚȈ ȕȈ 
ȗȘȍȌȔȍȚȕȐȖȚ ȖȉȯȍȒȚ ȊȖ ȖȌȕȖș ȕȈ ȗȖșȚȖȍȟȒȈȚȈ șȖȖȉȘȈќȈȯȕȈ ȐȕȜȘȈșȚȘțȒȚțȘȈ. ǶȉȍȏȉȍȌțȊȈȱȍȚȖ 
ȕȈ ȗȘȐșȚȈȗ ȏȈ ȗȈȘȒȐȕȋ ȔȍșȚȖ ȍ ȖȊȖȏȔȖȎȍȕȖ șȗȖȘȍȌ ȗȘȈȊȐȓȕȐȒȖȚ ȏȈ șȚȈȕȌȈȘȌȐ Ȑ ȕȖȘȔȈȚȐȊȐ 
ȏȈ țȘȉȈȕȐșȚȐȟȒȖ ȗȓȈȕȐȘȈȱȍ. 
 
4.м. ǼțȕȒȞȐȖȕȈȓȍȕ ȈșȗȍȒȚ ȕȈ ȗȘȖȍȒȚȕȈȚȈ ȈȕȈȓȐȏȈ 
 
ǵȈ ȌȈȌȍȕȐȖȚ ȓȖȒȈȓȐȚȍȚз ȗȘȍȌȊȐȌȍȕ ȍ ȖȉȯȍȒȚ ȏȈ ȖȉȘȈȏȖȊȈȕȐȍ Ȑ ȕȈțȒȈз ȒȖȯ șȖȋȓȈșȕȖ 
ȗȘȖȋȘȈȔșȒȐȚȍ ȉȈȘȈȱȈ Ȑ țșȓȖȊȐȚȍ ȏȈ ȋȘȈȌȉȈ ȍ ȗȘȖȍȒȚȐȘȈȕ ȒȈȒȖ ȖȉȯȍȒȚ șȖ ȒȈȚȕȖșȚ ȖȌ Ƿжмз 
ȖȌȕȖșȕȖ șȖ ȊȐșȐȕȈ ȕȈ ȊȍȕȍȞ 6,5 m. 
ǪȖ ȗȘȊȖȚȖ ȕȐȊȖ - ȗȖȌȘțȔ ȍ ȖȉȍȏȉȍȌȍȕ ȗȘȖșȚȖȘ ȏȈ ȉȈȕȒȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐз ȗȘȖșȚȖȘ ȏȈ 
ȓȐȜȚ гȔȈȠȐȕșȒȈ șȚȈȕȐȞȈд Ȑ ȗȘȖșȚȖȘ ȏȈ ȝȐȌȘȖșȚȈȕȐȞȈ гșȖ ȚȖȗȓȖȚȕȈ ȍȌȐȕȐȞȈд. 
ǵȈ ȕȐȊȖ ȕȈ ȗȘȐȏȍȔȯȍ șȍ ȗȘȍȌȊȐȌȍȕȐ Ȋȓȍȏȍȕ Ȍȍȓ șȖ ȗȘȖșȚȖȘ ȏȈ ȗȘȐȍȔ ȕȈ ȗȈȞȐȍȕȚȐз ȒȈȉȐȕȍȚȐ Ȑ 
șȖȉȈ ȏȈ ȍȌțȒȈȞȐȯȈ. 
ǵȈ ȒȈȚȖȚ șȍ șȔȍșȚȍȕȐ ȓȈȉoȘȈȚȖȘȐȐȚȍ Ȑ ȘȈȒȖȊȖȌȐȚȍȓȖȚ ȕȈ țșȚȈȕȖȊȈȚȈ. 
 
 
 
 
 
ǬȐјȈȋȘȈȔ м: ǼțȕȒȞȐȖȕȈȓȕȈ ȗȖȌȍȓȉȈ ȕȈ ȖȉјȍȒȚȖȚ ȗȖ ȒȈȚȖȊȐ 
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4.н. ǺȍȝȕȐȟȒȖ – ȒȖȕșȚȘțȒȚȐȊȍȕ ȈșȗȍȒȚ ȕȈ ȗȘȖȍȒȚȕȈȚȈ ȈȕȈȓȐȏȈ 
 
ǫȓȈȊȕȈ ȕȖșȐȊȈ ȒȖȕșȚȘțȒȞȐȯȈ ȕȈ ȖȉȯȍȒȚȖȚ ȍ șȒȍȓȍȚȍȕ ȈȘȔȐȘȈȕȖȉȍȚȖȕșȒȐ șȐșȚȍȔ гǹȓ. рд 
ȖȌ ȈȘȔȐȘȈȕȖȉȍȚȖȕșȒȐ șȚȖȓȉȖȊȐ Ȑ ȋȘȍȌȐ ȗȖșȚȈȊȍȕȐ ȊȖ ȌȊȈ ȖȘȚȖȋȖȕȈȓȕȐ ȗȘȈȊȞȐ șȖ ȌȍȉȍȓȐȕȈ 
ȖȌ d=20 cm Ȑ d=35 cm. ǴȍѓțȒȈȚȕȈȚȈ ȒȖȕșȚȘțȒȞȐȯȈ ȍ ȖȌ ȈȘȔȐȘȈȕȖȉȍȚȖȕșȒȐ ȔȖȕȖȓȐȚȕȖ 
ȐȏȊȍȌȍȕȐ ȗȓȖȟȐ șȖ ȌȍȉȍȓȐȕȈ ȖȌ мр cm ȕȈ ȒȈȚȖȊȐȚȍ Ȑ șȖ ȌȍȉȍȓȐȕȈ му cm ȕȈ șȒȈȓȐȠȕȖȚȖ ȯȈȌȘȖ. 
ǹȚȖȓȉȖȊȐȚȍ ȖȌ ȒȖȕșȚȘțȒȞȐȯȈȚȈ șȍ ȗȘȍȌȊȐȌȍȕȐ ȌȈ ȐȔȈȈȚ ȌȐȔȍȕȏȐȐ ȒȖȐ Ȓȍ ȏȈȊȐșȈȚ ȖȌ ȕȐȊȕȈȚȈ 
ȔȍșȚȖȗȖȓȖȎȉȈ ȊȖ ȖșȕȖȊȈȚȈ. 
ǵȈȌȊȖȘȍȠȕȐȚȍ ȗȖȌȘțȔșȒȐ ѕȐȌȖȊȐ șȍ ȗȘȍȌȊȐȌȍȕȐ șȖ ȌȍȉȍȓȐȕȈ ȖȌ d=35 cm. 
ǺȍȔȍȓȍȱȍȚȖ ȍ ȕȈ ȈȘȔȐȘȈȕȖȉȍȚȖȕșȒȈ ȚȍȔȍȓȕȈ ȗȓȖȟȈ șȖ ȌȍȉȍȓȐȕȈ d=70 cm. ǪȈȒȈ ȗȘȍȌȊȐȌȍȕȈȚȈ 
Ȑ ȗȘȖȍȒȚȐȘȈȕȈ ȒȖȕșȚȘțȒȞȐȯȈ ȊȖ ȗȖȚȗȖȓȕȖșȚ ȉȐ ȖȌȋȖȊȖȘȐȓȈ ȕȈ șȐȚȍ ȗȖșȚȖȯȈȕȐ Ȑ ȒȖȘȐșȕȐ 
ȋȘȈȊȐȚȈȞȐȖȕȐ ȖȗȚȖȊȈȘțȊȈȱȈз Ȉ Ȑ ȕȈ șȓțȟȈȯȕȐȚȍ ȝȖȘȐȏȖȕȚȈȓȕȐ șȍȐȏȔȐȟȒȐ ȖȗȚȖȊȈȘțȊȈȱȈз ȒȖȐ 
ȔȖȎȈȚ ȌȈ ȯȈ ȖȠȚȍȚȈȚ ȗȘȖȜȍșȐȖȕȈȓȕȈȚȈ ȖȗȘȍȔȈ. 
 
ǹȓȐȒȈ 3х ǹȒȓȍȚȍȕ ȈȘȔȐȘȈȕȖȉȍȚȖȕșȒȐ șȐșȚȍȔ 
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ǪȖ ȘȈȔȒȐȚȍ ȕȈ șȒȍȓȍȚȕȐȖȚ șȐșȚȍȔ șȍ ȘȈȏȊȐȊȈ ȕȈ ȚȘȐ ȕȐȊȖȈз ȈȘȔȐȘȈȕȖȉȍȚȖȕșȒȖ 
șȒȈȓȐȠȕȖ Ȑ ȓȐȜȚȖȊșȒȖ ȯȈȌȘȖ ȒȖȍ ȖȊȖȏȔȖȎțȊȈ ȊȍȘȚȐȒȈȓȕȈ ȒȖȔțȕȐȒȈȞȐȯȈ ȊȖ ȖȉȯȍȒȚȖȚ. 
 
ǹȓȐȒȈ 4х ǹȒȓȍȚȍȕ ȈȘȔȐȘȈȕȖ ȉȍȚȖȕșȒȐ șȐșȚȍȔ șȖ șȒȈȓȐȠȕȖ Ȑ ȓȐȜȚȖȊșȒȖ јȈȌȘȖ 
 
 
4.о. ǼȐȏȐȉȐȓȐȚȐ șȚțȌȐȯȈ ȏȈ ȕȈȔȍȕȈȚȈ ȕȈ ȖȉȯȍȒȚȖȚ  
 
 ǪȖ ǸȍȗțȉȓȐȒȈ ǴȈȒȍȌȖȕȐȯȈ ȚȘȈȕșȗȓȈȚȈȞȐȯȈȚȈ ȕȈ ȝȍȔȈȚȖȗȖȍȚșȒȐ șȚȍȔ ȒȓȍȚȒȐ гǺǽǹǲдз 
ȏȈȗȖȟȕȈ ȊȖ нллл ȋȖȌ. ȕȈ ǻȕȐȊȍȘȏȐȚȍȚșȒȈȚȈ ȒȓȐȕȐȒȈ ȏȈ ȝȍȔȈȚȖȓȖȋȐȯȈ ȗȘȐ ǴȍȌȐȞȐȕșȒȐȖȚ 
ȜȈȒțȓȚȍȚ ȊȖ ǹȒȖȗȯȍ. ǶȌ ȚȖȋȈȠ ȌȖ нлмм ȋȖȌ. șȍ ȐȏȊȍȌȍȕȐ ȊȒțȗȕȖ нст ȚȘȈȕșȗȓȈȕȚȈȞȐȐ, ȐȓȐ ȊȖ 
ȗȘȖșȍȒ нлзр ȚȘȈȕșȗȓȈȕȚȈȞȐȐ ȋȖȌȐȠȕȖ. ǶȌ ȚȐȍ ȚȘȈȕșȗȓȈȕȚȈȞȐȐ, мфп ȉȐȓȍ ȕȈȗȘȈȊȍȕȐ șȖ șȊȖȐ 
ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȐȓȐ ȈȊȚȖȓȖȋȕȐ ȚȘȈȕșȗȓȈȕȚȈȞȐȐз Ȉ то ȉȐȓȍ ȕȈȗȘȈȊȍȕȐ ȖȌ ȚțѓȐ ȔȈȚȐȟȕȐ 
ȒȓȍȚȒȐ ȐȓȐ ȈȓȖȋȍȕȐ ȚȘȈȕșȗȓȈȕȚȈȞȐȐ гǫȘȈȜȐȒȖȕ од. 
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ǫȘȈȜȐȒȖȕ ох ǩȘȖј ȕȈ ȕȈȗȘȈȊȍȕȐ ȚȘȈȕșȗȓȈȕȚȈȞȐȐ ȕȈ ȝȍȔȈȚȖȗȖȍȚșȒȐ șȚȍȔ ȒȓȍȚȒȐ ȖȌ șȍȗȚȍȔȊȘȐ нллл ȌȖ 
șȍȗȚȍȔȊȘȐ нлмм ȕȈ ǻȕȐȊȍȘȏȐȚȍȚșȒȈ ȒȓȐȕȐȒȈ ȏȈ ȝȍȔȈȚȖȓȖȋȐјȈ ȗȘȐ ǴȍȌȐȞȐȕșȒȐȖȚ ȜȈȒțȓȚȍȚ ȊȖ ǹȒȖȗјȍ 
 
 ǶȌ ȖȊȐȍ ȘȍȏțȓȚȈȚȐ șȍ ȋȓȍȌȈ ȌȍȒȈ ȕȈȯȔȈȓȒț нл ȚȘȈȕșȗȓȈȕȚȈȞȐȐ ȕȈ ȝȍȔȈȚȖȗȖȍȚșȒȐ șȚȍȔ 
ȒȓȍȚȒȐ șȍ ȕȍȖȗȝȖȌȕȐ ȊȖ ǸȍȗțȉȓȐȒȈ ǴȈȒȍȌȖȕȐȯȈ. ǶȊȖȯ ȉȘȖȯ ȍ ȕȍȒȖȓȒțȗȈȚȐ ȗȖȋȖȓȍȔ ȈȒȖ șȍ ȏȕȈȍ 
ȌȍȒȈ ȒȈȯ șȐȚȍ ȗȈȞȐȍȕȚȐ ȍ ȕȈȗȘȈȊȍȕȈ ȚȘȈȕșȗȓȈȕȚȈȞȐȯȈ ȖȌ ȘȖȌȕȐȕȐ гȉȘȈќȈ ȐȓȐ șȍșȚȘȐдз Ȉ ȏȈ 
ȖșȚȈȕȈȚȐȚȍ ȕȍȔȈ șȖȖȌȊȍȚȍȕ ȌȈȘȐȚȍȓ. 
 ǷȖȘȈȌȐ ȚȖȈ ȊȖ ǸȍȗțȉȓȐȒȈ ǴȈȒȍȌȖȕȐȯȈ ȗȖșȚȖȯȈȚ ȗȖȋȖȓȍȔ ȉȘȖȯ ȗȘȍȚșȚȈȊȕȐȠȚȊȈ ȕȈ 
șȚȘȈȕșȒȐ ȉȈȕȒȐ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȖȌ ȗȈȗȖȟȕȈ ȊȘȊȞȈ ȒȖȐ șȖȉȐȘȈȈȚ ȗȘȐȔȍȘȖȞȐ Ȑ ȋȐ 
ȐșȗȘȈќȈȈȚ ȊȖ șȚȘȈȕșȚȊȖ. ǹȈȔȖ ȏȈ ȋȖȌȐȕȐȚȍ нллтз нллу Ȑ нллф șȖȉȘȈȕȐ șȍ Ȑ ȐșȗȘȈȚȍȕȐ ȊȖ 
șȚȘȈȕșȚȊȖ ȕȈȌ мллл ȗȘȐȔȍȘȖȞȐ ȖȌ ȒȘȊ ȖȌ ȗȈȗȖȟȕȈ ȊȘȊȞȈ гǺȈȉȍȓȈ н). 
 
ǷȘȍȚșȚȈȊȕȐȒ ȊȖ 
ǴȈȒȍȌȖȕȐȯȈ  2007 2008 2009 ǪȒțȗȕȖ 
Cryo-Save 42 268 261 571 
Biohelenika 10 40 30 80 
Cellgenea 50 150 100 300 
CryoGenomics 15 30 50 95 
Future Health - - 6 6 
ǪȒțȗȕȖ  117 488 447 1052 
     
 
ǺȈȉȍȓȈ нх ǩȘȖȯȖȚ ȕȈ ȗȘȐȔȍȘȖȞȐ ȒȘȊ ȖȌ ȗȈȗȖȟȕȈ ȊȘȊȞȈ ȖȌ ǸȍȗțȉȓȐȒȈ ǴȈȒȍȌȖȕȐȯȈ ȏȍȔȍȕȐ Ȑ 
șȒȓȈȌȐȘȈȕȐ ȊȖ șȚȘȈȕșȒȐ ȉȈȕȒȐ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȊȖ ȗȍȘȐȖȌ ȖȌ нллт ȌȖ нлл9 ȋȖȌȐȕȈ 
 
 ǰȈȒȖ ȕȍȔȈ ȗȖȌȈȚȖȞȐ ȏȈ ȉȘȖȯȖȚ ȕȈ ȏȍȔȍȕȐ ȗȘȐȔȍȘȖȞȐ ȒȘȊ ȖȌ ȗȈȗȖȟȕȈ ȊȘȊȞȈ ȒȖȐ șȍ 
ȐșȗȘȈȚȍȕȐ ȊȖ șȚȘȈȕșȚȊȖз șȍ ȗȘȍȚȗȖșȚȈȊțȊȈ ȌȍȒȈ ȖȊȖȯ ȉȘȖȯ ȐȏȕȍșțȊȈ ȗȖȊȍќȍ ȖȌ мллл ȗȘȐȔȍȘȖȞȐ 
ȋȖȌȐȠȕȖ. ǨȒȖ șȍ ȏȕȈȍ ȌȍȒȈ șȒȓȈȌȐȘȈȱȍȚȖ ȕȈ ȍȌȍȕ ȗȘȐȔȍȘȖȒ ȐȏȕȍșțȊȈ ȖȒȖȓț мплл ȍȊȘȈз ȔȖȎȍ 
ȌȈ șȍ ȗȘȍșȔȍȚȈ ȌȍȒȈ ȋȖȌȐȠȕȖ șȍ ȖȌȓȍȊȈȈȚ ȕȈȌ м плл ллл ȍȊȘȈ ȏȈ ȖȊȈȈ ȕȈȔȍȕȈ.  
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ǶȌ ȖȊȐȍ ȗȖȌȈȚȖȞȐ ȗȘȖȐȏȓȍȋțȊȈ ȗȖȚȘȍȉȈȚȈ ȏȈ ȐȏȋȘȈȌȉȈ Ȑ ȜțȕȒȞȐȖȕȐȘȈȱȍ ȕȈ ȉȈȕȒȈ ȏȈ 
ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȊȖ ǸȍȗțȉȓȐȒȈ ǴȈȒȍȌȖȕȐȯȈ. ǷȘȖȍȒȚȖȚ ȗȘȐȒȈȎȈȕ ȊȖ ȖȊȖȯ ȔȈȋȐșȚȍȘșȒȐ ȚȘțȌ ȏȈ 
ȌȐȏȈȯȕȐȘȈȱȍ ȕȈ ȉȈȕȒȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȊȖ ȕȍȒȖȯȈ ȗȘȐȊȈȚȕȈ ȐȓȐ ȏȌȘȈȊșȚȊȍȕȈ țșȚȈȕȖȊȈ ȉȐ 
ȖȊȖȏȔȖȎȐȓ ȏȈȌȖȊȖȓțȊȈȱȍ ȕȈ ȗȖȚȘȍȉȐȚȍ ȕȍ șȈȔȖ ȏȈ ǸȍȗțȉȓȐȒȈ ǴȈȒȍȌȖȕȐȯȈ ȚțȒț Ȑ ȏȈ 
ǸȍȗțȉȓȐȒȈ ǲȖșȖȊȖ Ȑ ǸȍȗțȉȓȐȒȈ ǨȓȉȈȕȐȯȈ. 
 
5. ǶȘȋȈȕȐȏȈȞȐȯȈ ȕȈ ȗȘȖȍȒȚȖȚ 
 
5.1.  ǬȍȜȐȕȐȘȈȱȍ ȕȈ ȗȘȖȍȒȚȕȐȚȍ ȗȖȚȘȍȉȐ Ȑ ȕȈșȖȒȐ 
 
 ǹȖ ȖȊȈȈ ȗȘȖȍȒȚȕȈ ȗȘȖȋȘȈȔȈ șȍ ȌȈȊȈȈȚ ȕȈșȖȒȐ ȏȈ ȐȏȋȖȚȊțȊȈȱȍ ȕȈ ȖșȕȖȊȍȕ ȗȘȖȍȒȚз Ȉ 
șȗȖȘȍȌ țșȊȖȍȕȖȚȖ ȈȘȝȐȚȍȒȚȖȕșȒȖ ȘȍȠȍȕȐȍ ȖȌ șȚȘȈȕȈ ȕȈ ȐȕȊȍșȚȐȚȖȘȖȚ.   ǷȘȖȍȒȚȖȚ ȚȘȍȉȈ ȌȈ 
ȉȐȌȍ ȐȏȘȈȉȖȚȍȕ șȖȋȓȈșȕȖ ȐȏȌȈȌȍȕȐȖȚ ȐȏȊȖȌ ȖȌ țȘȉȈȕȐșȚȐȟȒȐ ȗȓȈȕ Ȑ ȊȈȎȍȟȒȈȚȈ ȏȈȒȖȕșȒȈ 
ȘȍȋțȓȈȚȐȊȈз Ȉ ȊȖȍȌȕȖ ȌȈ șȍ ȕȈȌȖȊȘȏȍ ȕȈ ȗȘȖȍȒȚȕȈȚȈ ȗȘȖȋȘȈȔȈ ȕȈ ȐȕȊȍșȚȐȚȖȘȖȚ.     
 Ǿȍȓ ȕȈ ȖȊȈȈ ȗȘȖȍȒȚȕȈ ȗȘȖȋȘȈȔȈ ȍ ȌȈ ȋȐ ȌȍȜȐȕȐȘȈ ȉȈȘȈȱȈȚȈ Ȑ ȗȖȚȘȍȉȐȚȍ ȕȈ 
ȐȕȊȍșȚȐȚȖȘȖȚ ȗȘȐ ȐȏȘȈȉȖȚȒȈȚȈ ȕȈ ȖșȕȖȊȕȐȖȚ ȗȘȖȍȒȚ ȏȈ ȉȈȕȒȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ. 
ǷȖȕțȌȍȕȖȚȖ ȈȘȝȐȚȍȒȚȖȕșȒȖ - ȋȘȈȌȍȎȕȖ ȘȍȠȍȕȐȍ ȚȘȍȉȈ ȌȈ ȖȊȖȏȔȖȎȐ ȕȍȗȘȍȟȍȕȖ ȖȌȊȐȊȈȱȍ ȕȈ 
ȚȍȝȕȖȓȖȠȒȐȚȍ ȗȘȖȞȍșȐ ȗȖșȖȟȍȕȐ ȖȌ ȐȕȊȍșȚȐȚȖȘȖȚ. ǸȍȠȍȕȐȍȚȖ ȚȘȍȉȈ ȌȈ ȉȐȌȍ ȖȗȚȐȔȈȓȕȖ ȊȖ 
ȖȌȕȖș ȕȈ ȜțȕȒȞȐȯȈз ȒȖȕșȚȘțȒȞȐȯȈ Ȑ ȍȒȖȕȖȔȐȟȕȖșȚ. ǶșȕȖȊȕȐȖȚ ȗȘȖȍȒȚ - ȈȘȝȐȚȍȒȚțȘȈ  ȏȈ ȉȈȕȒȈ 
ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȌȈ șȍ ȐȏȋȖȚȊȐ șȖ ȗȖȟȐȚțȊȈȱȍ ȕȈ șȐȚȍ  ȋȘȈȌȍȎȕȖ - ȚȍȝȕȐȟȒȐ ȗȘȖȗȐșȐ Ȑ 
ȕȖȘȔȈȚȐȊȐ, ȒȖȐ șȍ ȖȌȕȍșțȊȈȈȚ ȏȈ ȖȉȯȍȒȚȐ ȖȌ ȖȉȘȈȏȖȊȈȕȐȍ Ȑ ȕȈțȒȈ ȏȈ ȌȈ ȔȖȎȍ  ȊȘȏ ȖșȕȖȊȈ ȕȈ 
ȐșȚȐȖȚ ȌȈ șȍ ȌȖȉȐȍ ȌȖȏȊȖȓȈ ȏȈ ȋȘȈȌȉȈ.   
 ǪȖ ȗȘȐȏȍȔȯȍȚȖ ȌȈ șȍ ȗȘȖȍȒȚȐȘȈх  
 Ȋȓȍȏȍȕ ȝȖȓ șȖ ȟȍȒȈȓȕȈ ≈ 40 mИ;  
 ȗȘȖșȚȖȘ ȏȈ ȗȘȐȍȔ ȕȈ ȗȈȞȐȍȕȚȐ ≈ 6 mИ; 
 ȗȘȖșȚȖȘȐȯȈ ȏȈ ȏȍȔȈȱȍ ȗȘȐȔȍȘȖȞȐ ≈ 11 mИ; 
 șȈȕȐȚȈȘȐȐ ȏȈ ȗȈȞȐȍȕȚȐ ≈ 15 mИ; 
 șȈȕȐȚȈȘȐȯȈ ȏȈ ȓȐȞȈ șȖ ȗȖșȍȉȕȐ ȗȖȚȘȍȉȐ ≈ 5 mИ;  
 șȖȉȈ ȏȈ ȍȌțȒȈȞȐȯȈ ≈ 45 mИ;  
 ȒȈȉȐȕȍȚ ȏȈ ȔȖȓȍȒțȓșȒȈ ȔȍȌȐȞȐȕȈ ≈ 8 mИ;  
 ȒȈȉȐȕȍȚ ȏȈ ȝțȔȈȕȈ ȋȍȕȍȚȐȒȈ ≈ 8 mИ;  
 ȒȈȉȐȕȍȚ ȏȈ ȔȖȓȍȒțȓȈȘȕȈ ȔȍȌȐȞȐȕȈ ≈ 8 mИ.   
 ǬȈ șȍ ȗȘȍȌȊȐȌȈȚ ȊȍȘȚȐȒȈȓȕȐ ȒȖȔțȕȐȒȈȞȐȐ-șȒȈȓȐ Ȑ ȓȐȜȚзȒȖȐ ȚȘȍȉȈ ȌȈ șȍ ȗȖșȚȈȊȈȚ ȚȈȒȈ 
ȌȈ ȉȐȌȈȚ ȊȐȌȓȐȊȐ ȖȌ ȊȓȍȏȖȚз Ȑ  ȒȖȐ ќȍ ȐȔȈȈȚ ȗȘȐșȚȈȗ ȌȖ ȕȐȊȖ -3,84ц ±лз00; +3,слц Ȉ șȒȈȓȐȚȍ 
ќȍ ȐȔȈȈȚ ȗȘȐșȚȈȗ Ȑ ȌȖ ȕȐȊȖ жммзро ȏȈ Ȑȏȓȍȏ ȕȈ ȗȖȒȘȐȊȕȈ ȚȍȘȈșȈ.   
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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 ǵȈ ȗȘȊȐ ȒȈȚ ȌȈ șȍ ȗȘȖȍȒȚȐȘȈȈȚ ȓȈȉȖȘȈȚȖȘȐȐ Ȑ ȒȈȉȐȕȍȚ ȏȈ ȗȖȚȘȍȉȐȚȍ ȕȈ ȉȈȕȒȈȚȈ ȏȈ 
ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ Ȑ ȚȖȈх  
 ȓȈȉȖȘȈȚȖȘȐȯȈ ȏȈ ȗȘȖȚȖȟȕȈ ȞȐȚȖȔȍȚȘȐȯȈ ≈ 24 mИ; 
 ȓȈȉȖȘȈȚȖȘȐȯȈ ȏȈ ȈȓȍȘȋȖȓȖȋȐȯȈ Ȑ șȍȘȖȓȖȠȒȈ ȐȔțȕȖȋȍȕȍȚȐȒȈ ≈ 32 mИ;  
 ȓȈȉȖȘȈȚȖȘȐȯȈ ȏȈ ȗȘȖȚȍȐȕȐ Ȑ ȈȊȚȖȗȘȖȚȐȊȚȍȓȈ ≈ 28 mИ;  
 ȓȈȉȖȘȈȚȖȘȐȯȈ ȏȈ ȔȖȓȍȒțȓȈȘȕȈ ȐȔțȕȖȓȖȋȐȯȈ ≈ 20 mИ;  
 ȒȈȉȐȕȍȚ ȏȈ ȘȈȒȖȊȖȌȐȚȍȓ ȕȈ ȉȈȕȒȈȚȈ ≈ 10 mИ;  
 ȖșȚȈȊȐȠȍȕ ȗȘȖșȚȖȘ ≈ 3 mИ;  
 șȈȕȐȚȈȘȐȐ ȏȈ ȊȘȈȉȖȚȍȕȐ ≈ 8 mИ.    
 ǬȈ șȍ ȗȘȖȍȒȚȐȘȈ Ȑ Ȑȏȓȍȏ ȕȈ șȒȈȓȐȠȕȖȚȖ ȯȈȌȘȖ ȕȈ ȗȖȒȘȐȊȕȈȚȈ ȚȍȘȈșȈ ȕȈ ȒȖȚȈ жммз53, 
ȏȈȘȈȌȐ ȖȗșȓțȎțȊȈȱȍ ȕȈ ȒȓȐȔȈ ȒȖȔȖȘȈȚȈ Ȑ ȒȐȓȍȘȖȚ. 
 ǪȖ ȗȖȌȘțȔȖȚз ȕȈ ȒȖȚȈ -3,84 ȌȈ șȍ ȐșȗȘȖȍȒȚȐȘȈ ȉȈȕȒȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ Ȑ ȗȖȚȘȍȉȕȐȚȍ 
ȚȍȝȕȐȟȒȐ ȗȘȖșȚȖȘȐȐх  
 ȉȈȕȒȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ≈ 100 mИ;  
 ȔȈȠȐȕșȒȈ ȗȘȖșȚȖȘȐȯȈ ≈ 16 mИ; 
 ȝȐȌȘȖșȚȈȕȐȞȈ ≈ 6 mИ; 
 șȈȕȐȚȈȘȐȐ ȏȈ ȊȘȈȉȖȚȍȕȐ ≈ 8 mИ ; 
 ЅȐȌȖȊȐȚȍ Ȑ ȗȓȈȜȖȕȖȚ ȕȈ ȒȖȔȖȘȐȚȍ ȌȈ șȍ ȐȏȊȍȌȈȚ ȖȌ șȍȕȌȊȐȟ ȗȈȕȍȓȐх ȓȐȔ - ȗȖȓȐțȘȍȚȈȕ 
- ȓȐȔ ȏȈ ȌȈ șȍ ȖȊȖȏȔȖȎȐ ȗȖșȚȐȋȕțȊȈȱȍ ȕȈ ȗȖȚȘȍȉȕȈȚȈ ȚȍȔȗȍȘȈȚțȘȈ; 
 ǬȈ șȍ ȐșȗȘȖȍȒȚȐȘȈ ȓȐȜȚ șȖ ȕȖșȐȊȖșȚ ȖȌ нрлл kg Ȑ ȠȐȘȐȕȈ ȕȈ ȊȘȈȚȈ ȖȌ мсл cmзȏȈȘȈȌȐ 
ȗȖȚȘȍȉȐȚȍ ȕȈ ȉȈȕȒȈȚȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ; 
 ǬȈ șȍ ȗȘȍȌȊȐȌȈȚ ȗȖȌȖȊȐз ѕȐȌȖȊȐз ȊȘȈȚȐз ȗȘȖȏȖȘȐ șȖȖȌȊȍȚȕȐ ȏȈ ȖȊȖȯ ȚȐȗ ȕȈ ȖȉȯȍȒȚȐ; 
 ǶȌ ȓȈȉȖȘȈȚȖȘȐȐȚȍ ȖȌ ȗȘȊȐ Ȑ ȊȚȖȘȐ ȒȈȚ ȌȈ șȍ ȗȘȍȌȊȐȌȐ ȏȈșȍȉȍȕ ȒȈȕȈȓ ȏȈ ȌȐȋȍșȚȖȘȐ; 
 ǵȈ ȕȐȊȖ ȕȈ șȐȚțȈȞȐȯȈ ȌȈ șȍ ȗȘȍȌȊȐȌȐ ȗȘȖșȚȖȘ ȏȈ ȗȖșȚȈȊțȊȈȱȍ ȕȈх ȞȐșȚȍȘȕȈ ȏȈ Țȍȟȍȕ 
ȈȏȖȚз ȒȓȐȔȈ ȒȖȔȖȘȈ ȏȈ ȉȈȕȒȈȚȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐз ȗȘȖȚȐȊȗȖȎȈȘȍȕ ȖȘȔȈȕ ȏȈ ȟțȊȈȱȍ 
ȕȈ ȏȈȗȈȓȐȊȐ ȔȈȚȍȘȐȐ Ȑ ȈȋȘȍȋȈȚ; 
 ǲȓȐȔȈ ȒȖȔȖȘȈȚȈ Ȑ ȒȐȓȍȘȖȚ ȏȈ ȒȓȐȔȈȚȐȏȈȞȐȯȈ ȕȈ ȖȉȯȍȒȚȖȚ ȌȈ șȍ șȔȍșȚȈȚ ȕȈ ȗȖȒȘȐȊȕȈȚȈ 
ȚȍȘȈșȈ. 
 
 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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5.н. ǸȈȏȊȖȯ ȕȈ ȗȘȍȓȐȔȐȕȈȘȕȐȖȚ ȗȘȖȍȒȚ  
ǹȓȐȒȈ 5х ǶșȕȖȊȈ ȕȈ ȗȖȌȘțȔ 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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ǹȓȐȒȈ 6х ǶșȕȖȊȈ ȕȈ ȗȘȐȏȍȔјȍ 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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ǹȓȐȒȈ 7х ǶșȕȖȊȈ ȕȈ ȒȈȚ 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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ǹȓȐȒȈ 8х ǷȘȍșȍȒ ȕȈ ȖșȕȖȊȈȚȈ м-1 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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ǹȓȐȒȈ фх ǷȘȍșȍȒ ȕȈ ȖșȕȖȊȈȚȈ н-2 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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5.3 ǻșȓȖȊȍȕȖșȚȐ ȒȖȐ ȗȘȐȏȓȍȋțȊȈȈȚ ȖȌ ȗȘȖȍȒȚȖȚ ȕȈ ȖȉȯȍȒȚȖȚ  
ǹȓȐȒȈ м0х ǶșȕȖȊȈ ȕȈ ȗȖȌȘțȔ șȖ ȉȈȕȒȈȚȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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ǹȓȐȒȈ м1х ǶșȕȖȊȈ ȕȈ ȗȘȐȏȍȔјȍ 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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ǹȓȐȒȈ м2х ǶșȕȖȊȈ ȕȈ ȗȘȊ ȒȈȚ 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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ǹȓȐȒȈ м3х ǷȘȍșȍȒ ȕȈ țșȚȈȕȖȊȈȚȈ м-1 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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ǹȓȐȒȈ м4х ǷȘȍșȍȒ ȕȈ țșȚȈȕȖȊȈȚȈ н-2 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
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6. ǨȕȈȓȐȏȈ ȕȈ ȍȓȍȔȍȕȚȐȚȍ ȕȈ ȍȕȚȍȘȐȍȘȖȚ 
 
6.1. ǨȕȈȓȐȏȈ ȕȈ ȗȘȖȍȒȚȖȚ ȏȈ Ȕȍȉȍȓ ȐȏȘȈȉȖȚȍȕ ȗȖ ȗȘȖȍȒȚ ȏȈ ȌȈȌȍȕȐȖȚ ȗȘȖșȚȖȘ 
 
6.м.м. ǷȘȖșȚȖȘȐȯȈ ȏȈ șȒȓȈȌȐȘȈȱȍ ȕȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ 
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ǷȘȐȔȍȕȍȚ Ȕȍȉȍȓ ȏȈ ȖȗȘȍȔțȊȈȱȍ ȕȈ ȗȘȖșȚȖȘȖȚ ȏȈ șȒȓȈȌȐȘȈȱȍ ȕȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐх 
п.   ȘȈȉȖȚȕȈ ȗȖȊȘȠȐȕȈ ȖȌ ȕȍ’ȘѓȖșțȊȈȟȒȐ ȟȍȓȐȒ șȖ ȌȐȔȍȕȏȐȐ гмсл ȝ сл ȝ ул); 
п.м șȚȖȓ ȖȌ ȕȍ’ɪѓоɫувачɤи чеɥиɤ. 
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ǷȘȐȔȍȕȍȚȈ ȗȘȖȜȍșȐȖȕȈȓȕȈ ȖȗȘȍȔȈ ȊȖ ȗȘȖșȚȖȘȖȚ ȏȈ șȒȓȈȌȐȘȈȱȍ ȕȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐх 
1. ȚȘȐ ȖȗȍȘȈȚȐȊȕȐ dewar șȈȌȖȊȐ љVE Chart ȏȈ șȒȓȈȌȐȘȈȱȍ ȕȈ ȗȘȐȔȍȘȖȞȐ ȖȌ ȒȘȊ ȖȌ 
ȗȈȗȖȟȕȈ ȊȘȊȞȈ ȊȖ ȋȈșȕȈ ȜȈȏȈ; 
н. ȌȊȈ dewar șȈȌȈ гȍȌȍȕ ȏȈ ȒȈȘȈȕȚȐȕд ȏȈ ȚȘȈȕșȗȖȘȚ ȕȈ ȗȘȐȔȍȘȖȞȐ ȖȌ ȒȘȊ ȖȌ ȗȈȗȖȟȕȈȚȈ 
ȊȘȊȞȈ ȊȖ ȈȏȖȚȕȈ ȋȈșȕȈ ȜȈȏȈ; 
3. -ур°C ȏȈȔȘȏȕțȊȈȟз ȖȗȘȍȔȍȕ șȖ ȏȈȗȐȠțȊȈȟ ȕȈ ȗȖȌȈȚȖȞȐ Ȑ ȗȖȌȌȘȠȒȈ ȖȌ CO2 ȏȈ 
șȕȈȉȌțȊȈȱȍ ȊȖ ȐȚȕȐ șȓțȟȈȐ; 
4. ȍȌȍȕ Planer ȏȈȔȘȏȕțȊȈȟ ȏȈ ȗȘȐȔȍȘȖȞȐ ȖȌ ȒȘȊ ȖȌ ȗȈȗȖȟȕȈ ȊȘȊȞȈ Ȑ șȈȌ ȗȖȌ ȗȘȐȚȐșȖȒ 
ȏȈ ȊȕȈȚȘȍȠȕȖ șȕȈȉȌțȊȈȱȍ șȖ Țȍȟȍȕ ȈȏȖȚ ȌȖ Planer ȏȈȔȘȏȕțȊȈȟ; 
5. ȍȌȍȕ ȕȈȌȊȖȘȍȠȍȕ ȘȍȏȍȘȊȖȈȘ șȖ Țȍȟȍȕ ȈȏȖȚ șȖ ȚȍȓȍȔȍȚȘȐșȒȐ șȐșȚȍȔ ȏȈ șȓȍȌȍȱȍ ȕȈ 
ȘȈȉȖȚȕȐȚȍ ȗȈȘȈȔȍȚȘȐз șȖ ȒȈȗȈȞȐȚȍȚ ȖȌ мл.ллл ȓȐȚȘȐз ȏȈ șȕȈȉȌțȊȈȱȍ șȖ ȈȏȖȚ ȌȖ șȈȌȖȊȐȚȍ 
ȗȖȌ ȗȘȐȚȐșȖȒ ȗȘȍȒț șțȗȍȘ-ȐȏȖȓȐȘȈȕ ȊȈȒțțȔșȒȐ ȞȍȊȒȖȊȖȌ; 
6. șȖȕȌȈ ȏȈ ȔȍȘȍȱȍ ȕȈ ȚȍȔȗȍȘȈȚțȘȈȚȈ Ȑ șȖȕȌȈ ȏȈ ȔȍȘȍȱȍ ȕȈ ȊȓȈȎȕȖșȚȈз ȗȖȊȘȏȈȕȐ șȖ 
ȞȍȕȚȘȈȓȕȐȖȚ șȐșȚȍȔ ȏȈ ȕȈȌȏȖȘ; 
7. ȌȊȈ ȌȍȚȍȒȚȖȘȐ ȏȈ ȒȐșȓȖȘȖȌ ȗȖșȚȈȊȍȕȐ ȕȈ ул cm ȖȌ ȗȖȌȖȚ; 
8. ȍȌȍȕ ȕȈȌȊȖȘȍȠȍȕ șȐșȚȍȔ șȖ ȉȍџȖȊȐ ȏȈ Ȋȓȍȏ ж ȍȌȍȕ ȊȕȈȚȘȍȠȍȕ șȐșȚȍȔ șȖ ȉȍџȖȊȐ ȏȈ 
ȒȖȕȚȘȖȓȈ; 
9. ȌȊȍ ȒȖȕȚȘȖȓȕȐ ѕȐȌȕȐ ȒȖȗȟȐȱȈ ȏȈ ȐȚȕȐ șȓțȟȈȐ; 
10. ȍȌȍȕ ȗȍȟȈȚȈȟ ж ȍȌȍȕ ȉȈȘȒȖȌ ȟȐȚȈȟ ȏȈ țȗȘȈȊțȊȈȱȍ șȖ șȓȍȌȓȐȊȖșȚȈ Ȑ ȍȌȍȕ ȒȖȔȗȯțȚȍȘ; 
11. ǹȐșȚȍȔ ȏȈ ȊȍȕȚȐȓȈȞȐȯȈ șȖ ȗȖșȚȖȯȈȕȈ ȗȘȖȔȍȕȈ ȕȈ ȊȖȏȌțȝȖȚ șȖ ȒȈȗȈȞȐȚȍȚ мл volкh ȊȖ 
șȚȈȕȌȈȘȌȕȐ țșȓȖȊȐз нр volкh ȊȖ ȊȖȕȘȍȌȕȐ țșȓȖȊȐ; 
12. șȐșȚȍȔ ȏȈ ȊȐȌȍȖ ȕȈȌȏȖȘз ȗȖȊȘȏȈȕ șȖ ȞȍȕȚȘȈȓȕȐȖȚ șȐșȚȍȔ ȏȈ ȕȈȌȏȖȘ Ȑ ȘȍȒȖȘȌȍȘ. 
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6.м.н. ǷȘȖșȚȖȘȐȯȈ ȏȈ ȐȏȖȓȈȞȐȯȈ ȕȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ 
 
ǹȓȐȒȈ м7х ǶșȕȖȊȈ ȕȈ ȗȘȖșȚȖȘȖȚ ȏȈ ȐȏȖȓȈȞȐјȈ ȕȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ 
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ǷȘȐȔȍȕȍȚ Ȕȍȉȍȓ ȏȈ ȖȗȘȍȔțȊȈȱȍ ȕȈ ȗȘȖșȚȖȘȖȚ ȏȈ ȐȏȖȓȈȞȐȯȈ ȕȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐх 
1.   ȘȈȉȖȚȕȈ ȗȖȊȘȠȐȕȈ ȖȌ ȕȍвȘѓȖșțȊȈȟȒȐ ȟȍȓȐȒ șȖ ȌȐȔȍȏȐȐ гмн0cm ȝ 80cm ȝ 80cm); 
1.1 șȚȖȓȐȞȈ ȖȌ ȕȍвȘѓȖșțȊȈȟȒȐ ȟȍȓȐȒ25; 
2.   ȗȓȈȒȈȘ ȖȌ ȕȍвȘѓȖșțȊȈȟȒȐ ȟȍȓȐȒ șȖ ȌȐȔȍȕȏȐȐ гммлcm ȝ рлcm ȝ нллcm); 
3.   șȚȍȘȐȓȕȈ ȒțȚȐȯȈ ȏȈ ȐȕȚȍȘȍȕ ȗȘȍȕȖș ȗȖȔȍѓț ȓȈȉȖȘȈȚȖȘȐȯȈȚȈ Ȑ ȉȈȕȒȈȚȈ. 
 
ǷȘȐȔȍȕȍȚȈ ȗȘȖȜȍșȐȖȕȈȓȕȈ ȖȗȘȍȔȈ ȊȖ ȗȘȖșȚȖȘȖȚ ȏȈ ȐȏȖȓȈȞȐȯȈ ȕȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐх 
1.   șȖȕȌȐ ȏȈ ȗȘȐȚȐșȖȒз ȚȍȔȗȍȘȈȚțȘȈ Ȑ ȊȓȈȎȕȖșȚз ȗȖȊȘȏȈȕȐ șȖ ȞȍȕȚȘȈȓȕȐȖȚ șȐșȚȍȔ ȏȈ 
ȕȈȌȏȖȘ; 
2.   ȗȘȍȕȖșȓȐȊ șȐșȚȍȔ ȏȈ ȉȘȖȍȱȍ ȟȍșȚȐȞȐ ȏȈ ȈȔȉȐȍȕȚȈȓȍȕ ȔȖȕȐȚȖȘȐȕȋ ȕȈ ȟȍșȚȐȞȐ ȊȖ 
ȘȈȉȖȚȕȈȚȈ șȘȍȌȐȕȈ; 
3.   ȒȈȉȐȕȍȚ șȖ ȓȈȔȐȕȈȘȍȕ ȗȘȖȚȖȒ гGљP Grade Aд; 
4.   bench-top ȞȍȕȚȘȐȜțȋȈ; 
5.   ȊȖȌȍȕȈ ȉȈȱȈ – JULABO; 
6.   AXP ȒȓȍȚȖȟȍȕ șȍȗȈȘȈȚȖȘ; 
7.  ȜȘȐȎȐȌȍȘ жпк-нл°C. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
25
 ANDERSSON, G.B.J., ORTENGREN, R., NACHEMSON, A. and ELFSTROM, G. (1974) Lumbar disc pressure 
and myoelectric back muscle activity during sitting. I, Studies on an experimental chair, Scandinavian Journal of 
Rehabilitation Medicine, 3, 104–14. 
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6.м.о ǷȘȖșȚȖȘȐȯȈ ȏȈ ȏȍȔȈȱȍ ȕȈ ȗȘȐȔȍȘȖȞȐ ȖȌ ȒȘȊ 
 
 
ǹȓȐȒȈ мфх ǶșȕȖȊȈ ȕȈ ȗȘȖșȚȖȘȐјȈ ȏȈ ȏȍȔȈњȍ ȕȈ ȗȘȐȔȍȘȖȒ ȖȌ ȒȘȊ 
 
ǷȘȐȔȍȕȍȚ Ȕȍȉȍȓ ȏȈ ȖȗȘȍȔțȊȈȱȍ ȕȈ ȗȘȖșȚȖȘȖȚ ȏȈ ȏȍȔȈȱȍ ȗȘȐȔȍȘȖȒ ȖȌ ȒȘȊх 
 ȌȊȍ ȘȈȉȖȚȕȐ ȗȖȊȘȠȐȕȐ șȖ ȜȐȖȒȈȘȐз ȐȏȘȈȉȖȚȍȕȐ ȖȌ ȗȓȖȟȈ ȖȌ ȌȘȊȍȕȐ ȟȍșȚȐȞȐ 
ȖȉȓȖȎȍȕȈ șȖ ȔȍȓȈȔȐȕșȒȈ ȜȖȓȐȯȈ șȖ ȌȐȔȍȕȏȐȐ г тлcm ȝ рлcm ȝ улcm); 
 șȚȖȓ; 
 ȗȖȓȐȞȐ ȐȏȘȈȉȖȚȍȕȐ ȖȌ ȗȓȖȟȈ ȖȌ ȌȘȊȍȕȐ ȟȍșȚȐȞȐ ȖȉȓȖȎȍȕȈ șȖ ȔȍȓȈȔȐȕșȒȈ ȜȖȓȐȯȈ șȖ 
ȌȐȔȍȕȏȐȐ гслcm ȝ олcm ȝ нллcm); 
 ȋȈȘȌȍȘȖȉȍȘ ȐȏȘȈȉȖȚȍȕ ȖȌ ȗȓȖȟȈ ȖȌ ȌȘȊȍȕȐ ȟȍșȚȐȞȐ ȖȉȓȖȎȍȕ șȖ ȔȍȓȈȔȐȕșȒȈ ȜȖȓȐȯȈ șȖ 
ȌȐȔȍȕȏȐȐ гмулcm ȝ рлcm ȝ нллcm); 
 ȒțȯȕșȒȐ ȍȓȍȔȍȕȚ șȖ ȓȈȊȈȉȖ ȐȏȘȈȉȖȚȍȕ ȖȌ ȗȓȖȟȈ ȖȌ ȌȘȊȍȕȐ ȟȍșȚȐȞȐ ȖȉȓȖȎȍȕȈ șȖ 
ȔȍȓȈȔȐȕșȒȈ ȜȖȓȐȯȈ șȖ ȌȐȔȍȕȏȐȐ гфлcm ȝ рлcm ȝ улcm). 
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ǹȓȐȒȈ нлх ǰȏȋȓȍȌ ȕȈ ȗȘȖșȚȖȘȐјȈ ȏȈ ȏȍȔȈњȍ ȕȈ ȗȘȐȔȍȘȖȒ ȖȌ ȒȘȊ ǫ- ǫ 
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6.м.п. ǲȈȉȐȕȍȚ ȏȈ ȐȔțȕȖȓȖȋȐȯȈ 
 
 
ǹȓȐȒȈ нмх ǶșȕȖȊȈ ȕȈ ȒȈȉȐȕȍȚ ȏȈ ȐȔțȕȖȓȖȋȐјȈ 
 
ǷȘȐȔȍȕȍȚ Ȕȍȉȍȓ ȏȈ ȖȗȘȍȔțȊȈȱȍ ȕȈ ȗȘȖșȚȖȘȖȚ ȏȈ ȒȈȉȐȕȍȚ ȏȈ ȐȔțȕȖȓȖȋȐȯȈх 
 ȘȈȉȖȚȕȈ ȔȈșȈ ȐȏȘȈȉȖȚȍȕȈ ȖȌ ȗȓȖȟȈ ȖȌ ȌȘȊȍȕȐ ȟȍșȚȐȞȐ ȖȉȓȖȎȍȕȈ șȖ ȔȍȓȈȔȐȕșȒȈ 
ȜȖȓȐȯȈ șȖ ȌȐȔȍȕȏȐȐ гморcm ȝ улcm ȝ трcm) ; 
 ȋȈȘȌȍȘȖȉȍȘ ȐȏȘȈȉȖȚȍȕ ȖȌ ȗȓȖȟȈ ȖȌ ȌȘȊȍȕȐ ȟȍșȚȐȞȐ ȖȉȓȖȎȍȕȈ șȖ ȔȍȓȈȔȐȕșȒȈ ȜȖȓȐȯȈ 
șȖ ȌȐȔȍȕȏȐȐ гмулcm ȝ рлcm ȝ нллcm) ; 
 ȒțȯȕșȒȐ ȍȓȍȔȍȕȚ  ȐȏȘȈȉȖȚȍȕ ȖȌ ȗȓȖȟȈ ȖȌ ȌȘȊȍȕȐ ȟȍșȚȐȞȐ ȖȉȓȖȎȍȕȈ șȖ ȔȍȓȈȔȐȕșȒȈ 
ȜȖȓȐȯȈ șȖ ȌȐȔȍȕȏȐȐ гфлcm ȝ рлcm) ; 
ǷȘȐȔȍȕȍȚȈ ȖȗȘȍȔȈ ȏȈ ȖȗȘȍȔțȊȈȱȍ ȕȈ ȗȘȖșȚȖȘȖȚ ȏȈ ȒȈȉȐȕȍȚ ȏȈ ȐȔțȕȖȓȖȋȐȯȈ: 
 ȒȖȔȗȯțȚȍȘ. 
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6.м.р. ǲȈȉȐȕȍȚ ȏȈ ȔȖȓȍȒțȓȈȘȕȈ ȔȍȌȐȞȐȕȈ 
 
 
ǹȓȐȒȈ н2: ǶșȕȖȊȈ ȕȈ ȒȈȉȐȕȍȚ ȏȈ ȔȖȓȍȒțȓȈȘȕȈ ȔȍȌȐȞȐȕȈ 
 
ǷȘȐȔȍȕȍȚ Ȕȍȉȍȓ ȏȈ ȖȗȘȍȔțȊȈȱȍ ȕȈ ȗȘȖșȚȖȘȖȚ ȏȈ ȔȖȓȍȒțȓȈȘȕȈ ȔȍȌȐȞȐȕȈх 
 ȘȈȉȖȚȕȈ ȔȈșȈ ȐȏȘȈȉȖȚȍȕȈ ȖȌ ȗȓȖȟȈ ȖȌ ȌȘȊȍȕȐ ȟȍșȚȐȞȐ ȖȉȓȖȎȍȕȈ șȖ ȔȍȓȈȔȐȕșȒȈ 
ȜȖȓȐȯȈ șȖ ȌȐȔȍȕȏȐȐ гморcm ȝ улcm ȝ трcm)26; 
 ȌȊȍ șȚȖȓȐȞȐ; 
 ȋȈȘȌȍȘȖȉȍȘ ȐȏȘȈȉȖȚȍȕ ȖȌ ȗȓȖȟȈ ȖȌ ȌȘȊȍȕȐ ȟȍșȚȐȞȐ ȖȉȓȖȎȍȕȈ șȖ ȔȍȓȈȔȐȕșȒȈ ȜȖȓȐȯȈ 
șȖ ȌȐȔȍȕȏȐȐ гнолcm ȝ рлcm ȝ нллcm) ; 
 ȒțȯȕșȒȐ ȍȓȍȔȍȕȚ ȐȏȘȈȉȖȚȍȕ ȖȌ ȗȓȖȟȈ ȖȌ ȌȘȊȍȕȐ ȟȍșȚȐȞȐ ȖȉȓȖȎȍȕȈ șȖ ȔȍȓȈȔȐȕșȒȈ 
ȜȖȓȐȯȈ șȖ ȌȐȔȍȕȏȐȐ гфлcm ȝ рлcm ȝ улcm). 
ǷȘȐȔȍȕȍȚȈ ȖȗȘȍȔȈ ȏȈ ȖȗȘȍȔțȊȈȱȍ ȕȈ ȗȘȖșȚȖȘȖȚ ȏȈ ȔȖȓȍȒțȓȈȘȕȈ ȔȍȌȐȞȐȕȈх 
 ȒȖȔȗȯțȚȍȘ. 
 
 
                                                 
26
  GRANDJEAN, E. (1987) The Ergonomics of Computerized Offices, London: Taylor & Francis. 
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ǹȓȐȒȈ нох ǰȏȋȓȍȌ ȕȈ ȒȈȉȐȕȍȚ ȏȈ ȔȖȓȍȒțȓȈȘȕȈ ȔȍȌȐȞȐȕȈ ǭ-ǭ 
 
 
 
 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
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6.м.с. ǲȈȉȐȕȍȚ ȏȈ ȝțȔȈȕȈ ȋȍȕȍȚȐȒȈ 
 
ǹȓȐȒȈ нпх ǶșȕȖȊȈ ȕȈ ȒȈȉȐȕȍȚ ȏȈ ȝțȔȈȕȈ ȋȍȕȍȚȐȒȈ 
 
ǷȘȐȔȍȕȍȚ Ȕȍȉȍȓ ȏȈ ȖȗȘȍȔțȊȈȱȍ ȕȈ ȗȘȖșȚȖȘȖȚ ȏȈ ȝțȔȈȕȈ ȋȍȕȍȚȐȒȈх 
 ȘȈȉȖȚȕȈ ȔȈșȈ ȐȏȘȈȉȖȚȍȕȈ ȖȌ ȗȓȖȟȈ ȖȌ ȌȘȊȍȕȐ ȟȍșȚȐȞȐ ȖȉȓȖȎȍȕȈ șȖ ȔȍȓȈȔȐȕșȒȈ 
ȜȖȓȐȯȈ șȖ ȌȐȔȍȕȏȐȐ гморcm ȝ улcm ȝ трcm) ; 
 ȚȘȐ șȚȖȓȐȞȐ; 
 ȋȈȘȌȍȘȖȉȍȘ ȐȏȘȈȉȖȚȍȕ ȖȌ ȗȓȖȟȈ ȖȌ ȌȘȊȍȕȐ ȟȍșȚȐȞȐ ȖȉȓȖȎȍȕȈ șȖ ȔȍȓȈȔȐȕșȒȈ ȜȖȓȐȯȈ 
șȖ ȌȐȔȍȕȏȐȐ гнолcm ȝ рлcm ȝ нллcm) ; 
 ȒțȯȕșȒȐ ȍȓȍȔȍȕȚ ȐȏȘȈȉȖȚȍȕ ȖȌ ȗȓȖȟȈ ȖȌ ȌȘȊȍȕȐ ȟȍșȚȐȞȐ ȖȉȓȖȎȍȕȈ șȖ ȔȍȓȈȔȐȕșȒȈ 
ȜȖȓȐȯȈ șȖ ȌȐȔȍȕȏȐȐ гфлcm ȝ рлcm ȝ улcm). 
ǷȘȐȔȍȕȍȚȈ ȖȗȘȍȔȈ ȏȈ ȖȗȘȍȔțȊȈȱȍ ȕȈ ȗȘȖșȚȖȘȖȚ ȏȈ ȝțȔȈȕȈ ȋȍȕȍȚȐȒȈх 
 ȒȖȔȗȯțȚȍȘ. 
 
 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
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ǹȓȐȒȈ нрх ǰȏȋȓȍȌ ȕȈ ȒȈȉȐȕȍȚ ȏȈ ȝțȔȈȕȈ ȋȍȕȍȚȐȒȈ Ǭ-Ǭ 
 
 
 
 
 
 
 
 
 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
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6.м.т. ǳȈȉȖȘȈȚȖȘȐȯȈ ȏȈ ȔȖȓȍȒțȓȈȘȕȈ ȐȔțȕȖȓȖȋȐȯȈ 
 
ǹȓȐȒȈ нсх ǶșȕȖȊȈ ȕȈ ȓȈȉȖȘȈȚȖȘȐјȈ ȏȈ ȔȖȓȍȒțȓȈȘȕȈ ȐȔțȕȖȓȖȋȐјȈ 
 
ǷȘȐȔȍȕȍȚ Ȕȍȉȍȓ ȏȈ ȖȗȘȍȔțȊȈȱȍ ȕȈ ȗȘȖșȚȖȘȖȚ ȏȈ ȔȖȓȍȒțȓȈȘȕȈ ȐȔțȕȖȓȖȋȐȯȈх 
 ȘȈȉȖȚȕȈ ȗȖȊȘȠȐȕȈ ȐȏȘȈȉȖȚȍȕȈ ȖȌ ȗȓȖȟȈ ȖȌ ȌȘȊȍȕȐ ȟȍșȚȐȞȐ ȗȖșȜȖȘȔȐȕȋ ȖȉȘȈȉȖȚȍȕȈ 
șȖ ȓȈȔȐȕȈȚ (300cm; 350cm; 300cm ȝ улcm ȝ трcm); 
 ȋȈȘȌȍȘȖȉȍȘ – ȗȍȚ ȗȈȘȟȐȱȈ  ȐȏȘȈȉȖȚȍȕȐ ȖȌ ȗȓȖȟȈ ȖȌ ȌȘȊȍȕȐ ȟȍșȚȐȞȐ ȖȉȓȖȎȍȕȈ șȖ 
ȔȍȓȈȔȐȕșȒȈ ȜȖȓȐȯȈ șȖ ȌȐȔȍȕȏȐȐ грлcm ȝ олcm ȝ мслcm). 
ǷȘȐȔȍȕȍȚȈ ȗȘȖȜȍșȐȖȕȈȓȕȈ ȖȗȘȍȔȈ ȏȈ ȖȗȘȍȔțȊȈȱȍ ȕȈ ȗȘȖșȚȖȘȖȚ ȏȈ ȔȖȓȍȒțȓȈȘȕȈ 
ȐȔțȕȖȓȖȋȐȯȈх 
 Beckman Coulter љoFlo XDP ȈȗȈȘȈȚ ȏȈ șȖȘȚȐȘȈȱȍ ȕȈ ȒȓȍȚȒȐ șȖ ȋȖȓȍȔȈ ȉȘȏȐȕȈ. 
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6.м.у. ǳȈȉȖȘȈȚȖȘȐȯȈ ȏȈ ȗȘȖȚȍȐȕȐ Ȑ ȈțȚȖȈȕȚȐȚȍȓȈ 
 
ǹȓȐȒȈ нтх ǶșȕȖȊȈ ȕȈ ȓȈȉȖȘȈȚȖȘȐјȈ ȏȈ ȗȘȖȚȍȐȕȐ Ȑ ȈțȚȖȈȕȚȐȚȍȓȈ 
 
ǷȘȐȔȍȕȍȚ Ȕȍȉȍȓ ȏȈ ȖȗȘȍȔțȊȈȱȍ ȕȈ ȓȈȉȖȘȈȚȖȘȐȯȈ ȏȈ ȗȘȖȚȍȐȕȐ Ȑ ȈȊȚȖȗȘȖȚȐȊ ȚȍȓȈх 
 ȘȈȉȖȚȕȈ ȗȖȊȘȠȐȕȈ ȐȏȘȈȉȖȚȍȕȈ ȖȌ ȗȓȖȟȈ ȖȌ ȌȘȊȍȕȐ ȟȍșȚȐȞȐ ȗȖșȜȖȘȔȐȕȋ ȖȉȘȈȉȖȚȍȕȈ 
șȖ ȓȈȔȐȕȈȚ (390cm; 350cm; 420cm ȝ улcm ȝ т5cm); 
 ȘȈȉȖȚȕȖ ȖșȚȘȖȊȖ  ȐȏȘȈȉȖȚȍȕȖ ȖȌ ȗȓȖȟȈ ȖȌ ȌȘȊȍȕȐ ȟȍșȚȐȞȐ ȗȖșȜȖȘȔȐȕȋ ȖȉȘȈȉȖȚȍȕȈ șȖ 
ȓȈȔȐȕȈȚ (160cm ȝ 200cm ȝ ммлcm)27. 
                                                 
27
 DAS, B. and GRADY, R.M. (1983) The normal working area in the horizontal plane: a comparative analysis 
between Farley’s and Squires’ concepts, Ergonomics, 26, 449–59. 
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ǷȘȐȔȍȕȍȚȈ ȗȘȖȜȍșȐȖȕȈȓȕȈ ȖȗȘȍȔȈ ȏȈ ȖȗȘȍȔțȊȈȱȍ ȕȈ ȓȈȉȖȘȈȚȖȘȐȯȈ ȏȈ ȗȘȖȚȍȐȕȐ Ȑ 
ȈȊȚȖȗȘȖȚȐȊ ȚȍȓȈх 
 ȈȊȚȖȔȈȚșȒȐ ȓțȔȐȕȖȔȍȚȈȘ -  GloMax-Multi. 
 
 
 
 
 
 
 
ǹȓȐȒȈ нух ǰȏȋȓȍȌ ȕȈ ȓȈȉȖȘȈȚȖȘȐјȈ ȏȈ ȗȘȖȚȍȐȕȐ Ȑ ȈȊȚȖȗȘȖȚȐȊ ȚȍȓȈ Ѕ-Ѕ 
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6.м.ф. ǳȈȉȖȘȈȚȖȘȐȯȈ ȏȈ ȈȓȍȘȋȖȓȖȋȐȯȈ Ȑ șȍȘȖȓȖȠȒȈ ȐȔțȕȖȋȍȕȍȚȐȒȈ 
 
ǹȓȐȒȈ нфх ǶșȕȖȊȈ ȕȈ ȓȈȉȖȘȈȚȖȘȐјȈ ȏȈ ȈȓȍȘȋȖȓȖȋȐјȈ Ȑ șȍȘȖȓȖȠȒȈ ȐȔțȕȖȋȍȕȍȚȐȒȈ 
 
ǷȘȐȔȍȕȍȚ Ȕȍȉȍȓ ȏȈ ȖȗȘȍȔțȊȈȱȍ ȕȈ ȓȈȉȖȘȈȚȖȘȐȯȈ ȏȈ ȈȓȍȘȋȖȓȖȋȐȯȈ Ȑ ȐȔțȕȖȋȍȕȍȚȐȒȈх 
 ȘȈȉȖȚȕȈ ȗȖȊȘȠȐȕȈ ȐȏȘȈȉȖȚȍȕȈ ȖȌ ȗȓȖȟȈ ȖȌ ȌȘȊȍȕȐ ȟȍșȚȐȞȐ ȗȖșȜȖȘȔȐȕȋ ȖȉȘȈȉȖȚȍȕȈ 
șȖ ȓȈȔȐȕȈȚ (420cm; 370cm; 370cm ȝ улcm ȝ трcm) ; 
 ȘȈȉȖȚȕȖ ȖșȚȘȖȊȖ  ȐȏȘȈȉȖȚȍȕȖ ȖȌ ȗȓȖȟȈ ȖȌ ȌȘȊȍȕȐ ȟȍșȚȐȞȐ ȗȖșȜȖȘȔȐȕȋ ȖȉȘȈȉȖȚȍȕȈ șȖ 
ȓȈȔȐȕȈȚ (160cm ȝ нллcm ȝ ммлcm). 
ǷȘȐȔȍȕȍȚȈ ȗȘȖȜȍșȐȖȕȈȓȕȈ ȖȗȘȍȔȈ ȏȈ ȖȗȘȍȔțȊȈȱȍ ȕȈ ȓȈȉȖȘȈȚȖȘȐȯȈ ȏȈ ȈȓȍȘȋȖȓȖȋȐȯȈ Ȑ 
ȐȔțȕȖȋȍȕȍȚȐȒȈх 
 țȘȍȌ ȏȈ ȗȖȓȐȔȍȘȕȈ ȊȍȘȐȎȕȈ ȘȍȈȒȞȐȯȈ ȊȖ ȘȍȈȓȕȖ ȊȘȍȔȍ гReal-time PCR). 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
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ǹȓȐȒȈ олх ǰȏȋȓȍȌ ȕȈ ȓȈȉȖȘȈȚȖȘȐјȈ ȏȈ ȈȓȍȘȋȖȓȖȋȐјȈ Ȑ șȍȘȖȓȖȠȒȈ ȐȔțȕȖȋȍȕȍȚȐȒȈ ǰ-ǰ 
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6.1.1л. ǳȈȉȖȘȈȚȖȘȐȯȈ ȏȈ ȗȘȖȚȖȟȕȈ ȞȐȚȖȔȍȚȘȐȯȈ 
 
ǹȓȐȒȈ омх ǶșȕȖȊȈ ȕȈ ȓȈȉȖȘȈȚȖȘȐјȈ ȏȈ ȗȘȖȚȖȟȕȈ ȞȐȚȖȔȍȚȘȐјȈ 
 
ǷȘȐȔȍȕȍȚ Ȕȍȉȍȓ ȏȈ ȖȗȘȍȔțȊȈȱȍ ȕȈ ȓȈȉȖȘȈȚȖȘȐȯȈ ȗȘȖȚȖȟȕȈ ȞȐȚȖȔȍȚȘȐȯȈх 
 ȘȈȉȖȚȕȈ ȗȖȊȘȠȐȕȈ ȐȏȘȈȉȖȚȍȕȈ ȖȌ ȗȓȖȟȈ ȖȌ ȌȘȊȍȕȐ ȟȍșȚȐȞȐ ȗȖșȜȖȘȔȐȕȋ ȖȉȘȈȉȖȚȍȕȈ 
șȖ ȓȈȔȐȕȈȚ (420cm; 310cm; 420cm ȝ улcm ȝ трcm). 
ǷȘȐȔȍȕȍȚȈ ȗȘȖȜȍșȐȖȕȈȓȕȈ ȖȗȘȍȔȈ ȏȈ ȖȗȘȍȔțȊȈȱȍ ȕȈ ȓȈȉȖȘȈȚȖȘȐȯȈ ȏȈ ȗȘȖȚȖȟȕȈ 
ȞȐȚȖȔȍȚȘȐȯȈх 
  ǨȊȚȖȔȈȚșȒȐ Ǭǵǲ ȍȒșȚȘȈȒȚȖȘ гAutoGenFlex STARд. 
 
 
 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
__________________________________________________________________________________ 
57 
 
 
 
 
 
 
 
 
ǹȓȐȒȈ онх ǰȏȋȓȍȌ ȕȈ ȓȈȉȖȘȈȚȖȘȐјȈ ȏȈ ȗȘȖȚȖȟȕȈ ȞȐȚȖȔȍȚȘȐјȈ ǯ-ǯ 
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6.2. ǨȕȈȓȐȏȈ ȕȈ ȚȍȝȕȐȟȒȈ ȖȗȘȍȔȈ 
 
6.2.м. ǶȗȘȍȔțȊȈȱȍ ȕȈ ȗȘȖșȚȖȘȖȚ ȏȈ ȉȐȖȉȈȕȒȈ 
ǶȗȘȍȔțȊȈȱȍȚȖ șȍ ȖȌȕȍșțȊȈ ȕȈ șȓȍȌȕȐȚȍ ȜțȕȒȞȐȖȕȈȓȕȐ șȍȋȔȍȕȚȐх 
Ȉд GљP ȗȘȖșȚȖȘȐȯȈ șȖ ȚȘȐ ȌȍȓȈ șȖ ȗȖȏȐȚȐȊȍȕ ȗȘȐȚȐșȖȒз ȖȌ ȒȖȐ ȍȌȕȈ ȓȈȉȖȘȈȚȖȘȐȯȈ ȖȌ ȖȒȖȓț ну 
m2 гGљP Grade Cд ȏȈ ȔȈȕȐȗțȓȈȞȐȯȈ șȖ șȖȊȘȍȔȍȕȐȚȍ ȚȍȘȈȗȍȊȚșȒȐ ȗȘȖȐȏȊȖȌȐз ȒȖȔȗȓȍȚȐȘȈȕȈ șȖ 
șȖȉȓȍȒțȊȈȓȕȈ Ȑ șȘȍȌȕȈ ȚȈȔȗȖȕ ȏȖȕȈ гGљP Grade D Ȑ GљP Grade DкC ȏȈ ȒȖȘȐȌȖȘȖȚдз șȗȖȘȍȌ 
GљP ȘȍȋțȓȈȚȐȊȐȚȍ. 
 
ǷȘȖșȚȖȘȐȯȈȚȈ ȍ ȖȉȍȏȉȍȌȍȕȈ șȖх 
-ǹȐșȚȍȔ ȏȈ ȋȘȍȍȱȍз ȊȍȕȚȐȓȈȞȐȯȈ Ȑ ȒȓȐȔȈȚȐȏȈȞȐȯȈз ȟȐȯ ȔȖȚȖȘ ќȍ ȉȐȌȍ ȗȖșȚȈȊȍȕ ȕȈȌȊȖȘ ȖȌ 
ȏȋȘȈȌȈȚȈз șȖ ǽǭǷǨ ȜȐȓȚȍȘз ȕȈȔȍȕȍȚ ȏȈ șȐȚȍ ȗȘȖșȚȖȘȐȐз șȗȖȘȍȌ ȒȓȈșȐȜȐȒȈȞȐȯȈȚȈ ȕȈ GљP ȏȈ 
ȗȘȖșȚȖȘȐ șȖ ȗȖȏȐȚȐȊȍȕ ȗȘȐȚȐșȖȒц 
-ǪȖȏȌțȠȕȖ ȓȈȌȍȕ ȒȐȓȍȘ șȖ ȈȒșȐȯȈȓȕȐ ȊȍȕȚȐȓȈȚȖȘȐ Ȑ ȌȊȖȘȖȚȖȘȍȕ ȏȈȊȖȍȕ ȒȖȔȗȘȍșȖȘц 
-м șȐșȚȍȔ ȏȈ ȕȈȌȏȖȘз șȖ ȒȖȔȗȯțȚȍȘ Ȑ ȒȖȕȚȘȖȓȍȕ ȗȈȕȍȓз ȏȈ ȗȘȐȍȔз țȗȘȈȊțȊȈȱȍ Ȑ ȗȘȍȕȖș ȕȈ șȐȚȍ 
ȗȖȌȈȚȖȞȐ Ȑ ȈȓȈȘȔȐз ȗȖșȚȈȊȍȕ ȊȖ ȔȈȓȈ ȗȘȖșȚȖȘȐȯȈ ȕȈȔȍȕȍȚȈ ȏȈ ȕȈȌȏȖȘц 
-ǹȖȕȌȐ ȏȈ ȗȘȐȚȐșȖȒз ȚȍȔȗȍȘȈȚțȘȈ Ȑ ȊȓȈȎȕȖșȚ ȗȖșȚȈȊȍȕȐ ȊȖ ȚȘȐȚȍ ȗȘȖșȚȖȘȐȐз ȗȖȊȘȏȈȕȐ șȖ 
ȞȍȕȚȘȈȓȕȐȖȚ șȐșȚȍȔ ȏȈ ȕȈȌȏȖȘц 
-ǪȋȘȈȌțȊȈȱȍ ȕȈ ǷǪǾ ȗȖȌȖȊȐз ѕȐȌȖȊȐ Ȑ șȗțȠȚȍȕ ȗȓȈȜȖȕ ȕȈ ȊȐșȐȕȈ ȖȌ нзтл ȔȍȚȘȐ ȖȌ ȏȍȔȯȈц 
-ǰȕșȚȈȓȈȞȐȯȈ ȕȈ Ȕȍȉȍȓ ȖȌ ȕȍ’ȘѓȖșțȊȈȟȒȐ ȟȍȓȐȒ ȊȖ ȟȐșȚȐ ȗȘȖșȚȖȘȐȐ гȒȓțȗȈз ȔȈșȐз șȚȖȓȐȞȐз 
ȗȖȓȐȞȐз ȗȓȈȒȈȘȐдц 
-ǵȈȉȈȊȒȈ ȕȈ ȍȌȍȕ ȗȘȍȕȖșȓȐȊ șȐșȚȍȔ ȏȈ ȉȘȖȍȱȍ ȟȍșȚȐȞȐ ȏȈ ȈȔȉȐȍȕȚȈȓȍȕ ȔȖȕȐȚȖȘȐȕȋ ȕȈ 
ȟȍșȚȐȞȐ ȊȖ ȘȈȉȖȚȕȈȚȈ șȘȍȌȐȕȈ Ȑ ȊȖ ȒȈȉȐȕȍȚȖȚ șȖ ȓȈȔȐȕȈȘȍȕ ȗȘȖȚȖȒц 
-ǩȓȖȒȐȘȈȟȒȐ ȊȘȈȚȐ ȏȈȘȈȌȐ șȗȘȍȟțȊȈȱȍ ȕȈ ȒȖȕȚȈȔȐȕȈȞȐȯȈ ȗȘȐ ȗȘȍȔȐȕ ȕȈ ȗȍȘșȖȕȈȓȖȚ; 
-ȍȌȍȕ ȕȈȌȊȖȘȍȠȍȕ șȐșȚȍȔ șȖ ȉȍџȖȊȐ ȏȈ Ȋȓȍȏ ж ȍȌȍȕ ȊȕȈȚȘȍȠȍȕ șȐșȚȍȔ șȖ ȉȍџȖȊȐ ȒȖȕȚȘȖȓȈц 
-ǸȈȒțȊȈȱȍ șȖ ȔȈȚȍȘȐȯȈȓȐ ȗȘȍȒț șȚȍȘȐȓȕȈ ȒțȚȐȯȈ ȏȈ ȐȕȚȍȘȍȕ ȗȘȍȕȖș ȗȖȔȍѓț ȓȈȉȖȘȈȚȖȘȐȯȈȚȈ Ȑ 
ȉȐȖȉȈȕȒȈȚȈц 
-ǳȈȉȖȘȈȚȖȘȐȯȈȚȈ ȍ șȕȈȉȌȍȕȈ șȖ ȍȌȍȕ ȒȈȉȐȕȍȚ șȖ ȓȈȔȐȕȈȘȍȕ ȗȘȖȚȖȒ гGљP Grade Aдз bench-top 
ȞȍȕȚȘȐȜțȋȈз ȍȌȍȕ AXP ȒȓȍȚȖȟȍȕ șȍȗȈȘȈȚȖȘз ȍȌȍȕ ȔȐȒȘȖșȒȖȗ Ȑ ȍȌȍȕ ȜȘȐȎȐȌȍȘ жпк-нл°C. 
 
ȉд ǷȘȖșȚȖȘ ȏȈ ȉȐȖȉȈȕȒȈ ȖȌ ȖȒȖȓț рл m2з șȔȍșȚȍȕ ȊȖ ȗȖȌȘțȔ Ȑ ȖȗȘȍȔȍȕ șȖ șȓȍȌȕȐȊȍ ȍȓȍȔȍȕȚȐх 
-ȚȘȐ ȖȗȍȘȈȚȐȊȕȐ dewar șȈȌȖȊȐ љVE Chart ȏȈ șȒȓȈȌȐȘȈȱȍ ȕȈ ȗȘȐȔȍȘȖȞȐ ȖȌ ȒȘȊ ȖȌ ȗȈȗȖȟȕȈ 
ȊȘȊȞȈ ȊȖ ȋȈșȕȈ ȜȈȏȈц ȌȊȈ dewar șȈȌȈз ȖȌ ȉȘȍȕȌȖȚ љVE Chart; 
-ȍȌȍȕ Planer ȏȈȔȘȏȕțȊȈȟ ȏȈ ȗȘȐȔȍȘȖȞȐ ȖȌ ȒȘȊ ȖȌ ȗȈȗȖȟȕȈ ȊȘȊȞȈц 
-ȍȌȍȕ șȈȌ ȗȖȌ ȗȘȐȚȐșȖȒ ȏȈ ȊȕȈȚȘȍȠȕȖ șȕȈȉȌțȊȈȱȍ șȖ Țȍȟȍȕ ȈȏȖȚ ȌȖ Planer ȏȈȔȘȏȕțȊȈȟ; 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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-ȍȌȍȕ ȕȈȌȊȖȘȍȠȍȕ ȘȍȏȍȘȊȖȈȘ șȖ Țȍȟȍȕ ȈȏȖȚ șȖ ȚȍȓȍȔȍȚȘȐșȒȐ șȐșȚȍȔ ȏȈ șȓȍȌȍȱȍ ȕȈ ȘȈȉȖȚȕȐȚȍ 
ȗȈȘȈȔȍȚȘȐз șȖ ȒȈȗȈȞȐȚȍȚ ȖȌ мл.ллл ȓȐȚȘȐз ȏȈ șȕȈȉȌțȊȈȱȍ șȖ ȈȏȖȚ ȌȖ șȈȌȖȊȐȚȍ ȗȖȌ ȗȘȐȚȐșȖȒ 
ȗȘȍȒț șțȗȍȘ-ȐȏȖȓȐȘȈȕ ȊȈȒțțȔșȒȐ ȞȍȊȒȖȊȖȌ șȖ ȌȖȓȎȐȕȈ ȖȌ нр ȔȍȚȘȐц 
-ȌȊȈ ȌȍȚȍȒȚȖȘȐ ȏȈ ȒȐșȓȖȘȖȌ ȗȖșȚȈȊȍȕȐ ȕȈ ул cm ȖȌ ȗȖȌȖȚц 
-ȍȌȍȕ ȕȈȌȊȖȘȍȠȍȕ șȐșȚȍȔ șȖ ȉȍџȖȊȐ ȏȈ Ȋȓȍȏ ж ȍȌȍȕ ȊȕȈȚȘȍȠȍȕ șȐșȚȍȔ șȖ ȉȍџȖȊȐ ȏȈ ȒȖȕȚȘȖȓȈц 
-ȍȌȍȕ șȐșȚȍȔ ȏȈ ȕȈȌȏȖȘз șȖ ȒȖȔȗȯțȚȍȘ Ȑ ȒȖȕȚȘȖȓȍȕ ȗȈȕȍȓз ȏȈ ȗȘȐȍȔз țȗȘȈȊțȊȈȱȍ Ȑ ȗȘȍȕȖș ȕȈ 
șȐȚȍ ȗȖȌȈȚȖȞȐ Ȑ ȈȓȈȘȔȐз ȗȖșȚȈȊȍȕ ȊȖ ȔȈȓȈ ȗȘȖșȚȖȘȐȯȈ ȕȈȔȍȕȍȚȈ ȏȈ ȕȈȌȏȖȘ Ȑ ȒȖȕȚȘȖȓȕȈ ȚȈȉȓȈ 
ȗȖșȚȈȊȍȕȈ ȕȈ ȊȓȍȏȖȚ ȖȌ ȉȐȖȉȈȕȒȈȚȈц 
-ǹȐșȚȍȔ ȏȈ ȊȐȌȍȖ ȕȈȌȏȖȘз ȗȖȊȘȏȈȕ șȖ ȞȍȕȚȘȈȓȕȐȖȚ șȐșȚȍȔ ȏȈ ȕȈȌȏȖȘ Ȑ ȘȍȒȖȘȌȍȘц 
-ǹȐșȚȍȔ ȏȈ ȊȍȕȚȐȓȈȞȐȯȈ șȖ ȗȖșȚȖȯȈȕȈ ȗȘȖȔȍȕȈ ȕȈ ȊȖȏȌțȝȖȚ șȖ ȒȈȗȈȞȐȚȍȚ мл volкh ȊȖ 
șȚȈȕȌȈȘȌȕȐ țșȓȖȊȐз нр volкh ȊȖ ȊȖȕȘȍȌȕȐ țșȓȖȊȐ гȗȘȐ ȕȐșȒȈ ȒȖȕȞȍȕȚȘȈȞȐȯȈ ȕȈ ȒȐșȓȖȘȖȌдц 
-ȍȌȕȈ șȖȕȌȈ ȏȈ ȔȍȘȍȱȍ ȕȈ ȚȍȔȗȍȘȈȚțȘȈȚȈ Ȑ ȍȌȕȈ șȖȕȌȈ ȏȈ ȔȍȘȍȱȍ ȕȈ ȊȓȈȎȕȖșȚȈз ȗȖȊȘȏȈȕȐ șȖ 
ȞȍȕȚȘȈȓȕȐȖȚ șȐșȚȍȔ ȏȈ ȕȈȌȏȖȘц 
-ȍȌȍȕ ѕȐȌȍȕ șȐșȚȍȔ ȏȈ șȈȔȖșȚȖȯȕȖ ȌȐȠȍȱȍ ȏȈ ȐȚȕȐ șȓțȟȈȐз șȔȍșȚȍȕ ȕȈȌȊȖȘ ȖȌ ȉȐȖȉȈȕȒȈȚȈц 
-ȌȊȍ ȒȖȕȚȘȖȓȕȐ ѕȐȌȕȐ ȒȖȗȟȐȱȈ ȏȈ ȐȚȕȐ șȓțȟȈȐ гȈȒȖ ȕȍ șȍ ȗȘȐȚȐșȕȍ ȊȖ șȓȍȌȕȐȚȍ р ȔȐȕțȚȐ șȍ 
ȊȒȓțȟțȊȈ ȉȍȏȉȍȌȕȖșȍȕ ȈȓȈȘȔд; 
-ȍȌȍȕ ȗȍȟȈȚȈȟ ж ȍȌȍȕ ȉȈȘȒȖȌ ȟȐȚȈȟ ȏȈ țȗȘȈȊțȊȈȱȍ șȖ șȓȍȌȓȐȊȖșȚȈц 
-ȍȌȍȕ ȒȖȔȗȯțȚȍȘ ȏȈȘȈȌȐ țȗȖȚȘȍȉȈ ȕȈ ȗȍȟȈȚȈȟȖȚц 
-ȍȌȍȕ -ур°C ȏȈȔȘȏȕțȊȈȟз ȖȗȘȍȔȍȕ șȖ ȏȈȗȐȠțȊȈȟ ȕȈ ȗȖȌȈȚȖȞȐ Ȑ ȗȖȌȌȘȠȒȈ ȖȌ CO2 ȏȈ 
șȕȈȉȌțȊȈȱȍ ȊȖ ȐȚȕȐ șȓțȟȈȐ; 
-ȌȊȈ dewar șȈȌȈ гȍȌȍȕ ȏȈ ȒȈȘȈȕȚȐȕд ȏȈ ȚȘȈȕșȗȖȘȚ ȕȈ ȗȘȐȔȍȘȖȞȐ ȖȌ ȒȘȊ ȖȌ ȗȈȗȖȟȕȈȚȈ ȊȘȊȞȈ ȊȖ 
ȈȏȖȚȕȈ ȋȈșȕȈ ȜȈȏȈ. 
 
6.2.2. GMP ȗȘȖșȚȖȘȐȯȈ 
 
 GљP ȗȘȖșȚȖȘȐȐȚȍ șȍ țȚȊȘȌȍȕȐ ȒȈȒȖ șȍȘȐȯȈ ȕȈ ȗȘȖșȚȖȘȐȐ ȒȈȌȍ șȍ ȊȘȠȐ ȔȈȕȐȗțȓȈȞȐȯȈ 
șȖ ȒȓȍȚȒȐ ȌȖȉȐȍȕȐ ȖȌ ȟȖȊȍȒ Ȑ ȏȈȚȖȈ ȚȘȍȉȈ ȌȈ șȍ ȖșȐȋțȘȈ ȒȊȈȓȐȚȍȚȖȚ Ȑ ȉȍȏȉȍȌȕȖșȚȈ ȕȈ 
ȗȘȖȐȏȊȖȌȐȚȍ. ǪȖ ȗȘȖșȚȖȘȐȐȚȍ șȖ ȒȖȕȚȘȖȓȐȘȈȕȈ ȒȖȕȚȈȔȐȕȈȞȐȯȈз șȐȚȍ ȐȏȓȖȎȍȕȐ ȗȖȊȘȠȐȕȐ 
гѕȐȌȖȊȐз ȗȖȌȖȊȐз ȚȈȊȈȕȐд ȔȖȘȈ ȌȈ ȉȐȌȈȚ ȔȈȏȕȐз ȕȍȗȘȖȗțșȚȓȐȊȐ Ȑ ȕȍȖȠȚȍȚȍȕȐ șȖ Ȟȍȓ ȌȈ șȍ 
ȕȈȔȈȓȐ ȈȒțȔțȓȈȞȐȯȈȚȈ ȕȈ ȟȍșȚȐȞȐ ȐȓȐ ȔȐȒȘȖȖȘȋȈȕȐȏȔȐ Ȑ ȓȍșȕȖ Ȑ ȍȜȐȒȈșȕȖ ȌȈ șȍ ȖȊȖȏȔȖȎȐ 
țȗȖȚȘȍȉȈȚȈ ȕȈ ȌȍȚȍȘȋȍȕȚȐ Ȑ șȖȖȌȊȍȚȕȐ șȘȍȌșȚȊȈ ȏȈ ȌȍȏȐȕȜȍȒȞȐȯȈ. 
 ǪȖ ȗȘȖșȚȖȘȐȚȍ ȔȖȘȈ ȌȈ șȍ ȐȏȉȍȋȕțȊȈȈȚ ȈȋȓȐ Ȑ ȚȍȠȒȖ ȌȖșȚȈȗȕȐ ȊȌȓȈȉȕȈȚȐȕȐ Ȑ ȗȖȓȐȞȐз 
șȖ Ȟȍȓ ȌȈ șȍ ȕȈȔȈȓȐ ȈȒțȔțȓȐȘȈȱȍȚȖ ȕȈ ȗȘȈȊ Ȑ ȌȈ șȍ ȖȓȍșȕȐ ȟȐșȚȍȱȍȚȖ. ǪȘȈȚȐȚȍ ȔȖȘȈ ȌȈ șȍ 
ȌȐȏȈȯȕȐȘȈȕȐ ȕȈ ȕȈȟȐȕ ȏȈ ȌȈ șȍ Ȑȏȉȍȋȕȍ ȗȘȐșțșȚȊȖȚȖ ȕȈ ȠțȗȓȐȕȐц ȕȍ șȍ ȌȖȏȊȖȓȍȕȐ ȠȐȉȍȘ-
ȊȘȈȚȐ. ǹȗțȠȚȍȕȐȚȍ ȗȓȈȜȖȕȐ ȔȖȘȈ ȌȈ ȉȐȌȈȚ ȐȏȖȓȐȘȈȕȐ ȏȈ ȌȈ șȍ Ȑȏȉȍȋȕȍ ȒȖȕȚȈȔȐȕȈȞȐȯȈ ȖȌ 
ȗȘȖșȚȖȘȖȚ ȕȈȌ ȕȐȊ. ǾȍȊȒȐȚȍз ȒȈȕȈȓȐȚȍз șȐșȚȍȔȐȚȍ ȏȈ ȖșȊȍȚȓțȊȈȱȍз șȐșȚȍȔȐȚȍ ȏȈ ȊȍȕȚȐȓȈȞȐȯȈ 
Ȑ ȒȓȐȔȈȚȐȏȈȞȐȯȈ ȔȖȘȈ ȌȈ șȍ ȌȐȏȈȯȕȐȘȈȕȐ Ȑ ȗȖșȚȈȊȍȕȐ ȚȈȒȈ ȠȚȖ ќȍ șȍ ȐȏȉȍȋȕȈȚ ȗȖȊȘȠȐȕȐ 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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ȚȍȠȒȐ ȏȈ ȟȐșȚȍȱȍ. ǶȉȯȍȒȚȖȚ ȚȘȍȉȈ ȌȈ ȖȊȖȏȔȖȎȐ ȓȍșȕȈ ȌȖșȚȈȗȕȖșȚ ȌȖ țȘȍȌȐȚȍ Ȑ șȐșȚȍȔȐȚȍ ȏȈ 
ȖȌȘȎțȊȈȱȍ. ǵȍ ȍ ȌȖȏȊȖȓȍȕȖ ȐȕșȚȈȓȐȘȈȱȍ ȕȈ ȔȐȯȈȓȕȐȞȐ Ȑ ȖȌȊȖȌȐ ȊȖ ȊȕȈȚȘȍȠȕȐȚȍ ȗȘȖșȚȖȘȐȐ 
ȒȓȈșȐȜȐȞȐȘȈȕȐ ȒȈȒȖ Grade B. ǪȓȍȏȖȊȐȚȍ ȒȖȐ ȋȐ ȖȗȒȘțȎțȊȈȈȚ ȝȍȘȔȍȚȐȟȒȐ ȏȈȚȊȖȘȍȕȐȚȍ 
ȖȌȌȍȓȐ ȕȍ șȔȍȈȚ ȌȈ ȉȐȌȈȚ ȖȚȊȖȘȍȕȐ ȐșȚȖȊȘȍȔȍȕȖх ȚȖȈ ȔȖȘȈ ȌȈ ȉȐȌȍ șȐșȚȍȔ șȖ ȈțȌȐȖ-ȊȐȏțȍȓȕȖ 
ȗȘȍȌțȗȘȍȌțȊȈȱȍ гȗȘ. țȘȍȌȐ ȖȌ ȚȐȗȖȚ ȕȈ șȍȔȈȜȖȘȐд ȏȈ ȌȈ șȍ ȘȍȋțȓȐȘȈ ȗȘȐșȚȈȗȖȚ ȌȖ 
ȏȈȠȚȐȚȍȕȐȚȍ ȗȘȖșȚȖȘȐ. ǷȘȐșȚȈȗȖȚ ȊȖ ȘȍȋțȓȐȘȈȕȐȚȍ șȘȍȌȐȕȐ ȔȖȘȈ ȌȈ ȉȐȌȍ ȗȘȍȒț ȊȘȈȚȐ șȖ 
ȍȓȍȒȚȘȖȔȍȝȈȕȐȟȒȈ șȐȋțȘȕȖșȕȈ ȉȘȈȊȈ șȖ ȈȓȜȈ ȕțȔȍȘȐȟȒȐ ȒȖȌ ȏȈ ȖȚȒȓțȟțȊȈȱȍ ȐȓȐ ȔȈȋȕȍȚȕȈ 
ȒȈȘȚȈз ȒȖȗȟȍ ȏȈ ȖȚȊȖȘȈȱȍ ȊȖ ȐȚȕȐ șȓțȟȈȐ ȓȖȞȐȘȈȕȖ ȊȖ ȊȕȈȚȘȍȠȕȐȚȍ ȗȘȖșȚȖȘȐȐ 
ȒȓȈșȐȜȐȞȐȘȈȕȐ ȒȈȒȖ Grade Bз ȐȕȚȍȘȜȖȕȐ ȗȖȊȘȏȈȕȐ șȖ ȗȘȖșȚȖȘȖȚ Grade C Ȑ Grade D. 
ǶȊȖȯ ȗȘȖșȚȖȘ ќȍ ȉȐȌȍ ȌȐȏȈȯȕȐȘȈȕ ȚȈȒȈ ȠȚȖ ќȍ ȋȐ ȐȔȈ șȓȍȌȕȐȊȍ ȒȈȘȈȒȚȍȘȐșȚȐȒȐх  
-ǹȐșȚȍȔ ȏȈ ȋȘȍȍȱȍз ȊȍȕȚȐȓȈȞȐȯȈ Ȑ ȒȓȐȔȈȚȐȏȈȞȐȯȈ Ȑ ȍȌȐȕȐȞȈ ȏȈ ȗȘȍȟȐșȚțȊȈȱȍ ȕȈ ȊȖȏȌțȝз 
ȗȖșȚȈȊȍȕȐ ȊȖ șȗȍȞȐȯȈȓȕȖ ȕȈȔȍȕȍȚ ȚȍȝȕȐȟȒȐ ȗȘȖșȚȖȘз șȖ Ȟȍȓ ȖȌȘȎțȊȈȱȍ ȕȈ ȗȖȚȘȍȉȕȐȚȍ 
ȗȘȐȚȐșȖȞȐ ȊȖ șȍȒȖȯȈ șȖȉȈз șȖ Ȟȍȓ ȌȈ șȍ ȕȈȔȈȓȐ ȘȐȏȐȒȖȚ ȖȌ ȒȖȕȚȈȔȐȕȈȞȐȯȈц 
-ȗȘȐșȚȈȗȖȚ ќȍ ȉȐȌȍ ȖȋȘȈȕȐȟȍȕ șȈȔȖ ȕȈ ȖȊȓȈșȚȍȕ ȗȍȘșȖȕȈȓ ȒȖȯ ќȍ ȐȔȈ ȗȖșȍȉȍȕ ȉȍџ;  
-ȏȈȊȐșȕȖ ȖȌ ȗȖșȚȈȊȍȕȐȚȍ ȗȘȖȞȍȌțȘȐз ȌȈ șȍ șȓȍȌȐ ȗȘȐȚȐșȖȒȖȚ ȊȖ ȗȘȖșȚȖȘȐȐȚȍ șȖ Ȟȍȓ ȌȈ șȍ 
Ȑȏȉȍȋȕȍ ȗȖȯȈȊȈ ȕȈ ȗȖȚȍȕȞȐȯȈȓȕȖ ȏȈȋȈȌțȊȈȟȒȐ șȚȘțȐ ȠȚȍȚȕȐ ȏȈ ȖȗȍȘȈȚȖȘȖȚ ȐкȐȓȐ ȗȘȐȔȍȘȖȒȖȚ; 
-ǷǪǾ ȗȖȌȖȊȐ ȓȍșȕȐ ȏȈ ȟȐșȚȍȱȍ, ȗȖȌȊȐȎȕȐ ѕȐȌȖȊȐ șȖ ȗȓȈșȚȐȟȍȕ ȓȈȔȐȕȈȚ Ȑ ȈȓțȔȐȕȐțȔșȒȈ 
ȘȈȔȒȈ, șȗȖȯȒȈ ȕȈ ȗȘȍșȍȒȖȚ ȕȈ ȌȊȈ ȍȓȍȔȍȕȚȐ гȖȚșțșȚȊȖ ȕȈ ȗțȒȕȈȚȐȕȐ ȒȖȐ șȍ ȚȍȠȒȐ ȏȈ 
ȌȍȏȐȕȜȍȒȞȐȯȈ șȗȖȘȍȌ GљPд Ȑ șȗțȠȚȍȕȐ ȗȓȈȜȖȕȐ ȊȖ șȐȓȐȒȖȕșȒȐ ȔȖȌțȓȐз ȟȐȐ ȌȍȚȈȓȐ ќȍ 
ȉȐȌȈȚ ȌȈȌȍȕȐ ȊȖ șȓȍȌȕȐȖȚ ȗȈȘȈȋȘȈȜ; 
-ǹȍȒȖȯȈ ȗȖȍȌȐȕȍȟȕȈ ȗȘȖșȚȖȘȐȯȈ ȊȖ ȓȈȉȖȘȈȚȖȘȐȯȈȚȈ ȔȖȘȈ ȌȈ ȉȐȌȍ șȕȈȉȌȍȕȈ șȖ ȍȌȐȕșȚȊȍȕ 
ȕȍȏȈȊȐșȍȕ șȐșȚȍȔ ȏȈ ȖȌȊȖȌ ȕȈ ȖȚȗȈȌȍȕ ȊȖȏȌțȝ; 
-ǹȍȒȖȯ ȒȈȉȐȕȍȚ șȖ ȓȈȔȐȕȈȘȍȕ ȊȖȏȌțȠȍȕ ȗȘȖȚȖȒ ȔȖȘȈ ȌȈ ȉȐȌȍ ȗȖȊȘȏȈȕ șȖ ȈșȗȐȘȈȚȖȘ Ȑ ȌȈ ȉȐȌȍ 
șȗȘȖȊȍȌȍȕ ȗȘȍȒț ȚȈȊȈȕȖȚ ȊȖ șȐșȚȍȔȖȚ ȏȈ ȋȘȍȍȱȍз ȊȍȕȚȐȓȈȞȐȯȈ Ȑ ȒȓȐȔȈȚȐȏȈȞȐȯȈ; 
-ǴȖȘȈ ȌȈ ȐȔȈ ȌȖșȚȈȗȕȐ ȓȐȕȐȐ ȏȈ ȒȖȔțȕȐȒȈȞȐȯȈ ȗȖȔȍѓț ȓȈȉȖȘȈȚȖȘȐȯȈȚȈ Ȑ ȕȈȌȊȖȘȍȠȕȖșȚȈ 
гȐȕȚȍȘȜȖȕ ȐȓȐ șȗȐȒȍȘȜȖȕд; 
ǹȘȍȌȐȕȐȚȍ șȖ ȒȖȕȚȘȖȓȐȘȈȕȈ ȒȖȕȚȈȔȐȕȈȞȐȯȈз ȊȒȓțȟțȊȈȯќȐ ȋȐ Ȑ ȌȖȗȖȓȕȐȚȍȓȕȐȚȍ 
ȗȘȖșȚȖȘȐȐз ȔȖȘȈ ȌȈ ȉȐȌȈȚ ȌȐȏȈȯȕȐȘȈȕȐ șȗȖȘȍȌ ȉȈȘȈȱȈȚȈ ȕȈ GљPз șȖ Ȟȍȓ ȌȈ șȍ ȋȈȘȈȕȚȐȘȈ 
șȗȍȞȐȜȐȟȕȖ ȕȐȊȖ ȕȈ ȟȐșȚȖȚȈ ȊȖ țșȓȖȊȐ ȕȈ „ȕȍȈȒȚȐȊȕȖșȚ― Ȑ „ȈȒȚȐȊȕȖșȚ―з șȗȖȘȍȌ șȓȍȌȕȐȊȍ 
ȌȍȜȐȕȐȞȐȐх 
 
aд „ȕȍȈȒȚȐȊȕȖșȚ―х ȒȖȋȈ ȖȉȯȍȒȚȐȚȍ Ȑ șȐșȚȍȔȐȚȍ șȍ ȞȍȓȖșȕȖ ȐȕșȚȈȓȐȘȈȕȐ Ȑ ȘȈȉȖȚȈȚз ȕȖ ȊȖ 
ȖȚșțșȚȊȖ ȕȈ ȖȗȍȘȈȚȖȘȐц  
ȉд „ȈȒȚȐȊȕȖșȚ―х ȒȖȋȈ ȖȉȯȍȒȚȐȚȍ Ȑ șȐșȚȍȔȐȚȍ șȍ ȊȖ ȘȍȎȐȔ ȕȈ ȘȈȉȖȚȈз ȊȖ ȗȘȐșțșȚȊȖ ȕȈ 
ȖȗȍȘȈȚȖȘȐ. 
 
 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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ǪȋȘȈȌȍȕȈȚȈ ȖȗȘȍȔȈ ȔȖȘȈх 
 
мд ȌȈ ȉȐȌȍ ȊȖ șȖȋȓȈșȕȖșȚ șȖ ǬȐȘȍȒȚȐȊȈ фокпнкǭǭǯ Ȑ ȖȏȕȈȟȍȕȈ șȖ CEц 
нд ȌȈ ȐȔȈ ȗȘȐȘȈȟȕȐȒ ȕȈ ȈȕȋȓȐșȒȐ ȯȈȏȐȒц 
од ȌȈ ȗȖșȍȌțȊȈ șȍȘȚȐȜȐȒȈȚ ȏȈ ȒȈȓȐȉȘȈȞȐȯȈ Ȑ ȍȚȐȒȍȚȈ ȕȈ țȘȍȌȐȚȍ ȒȖȯȈ țȒȈȎțȊȈ ȕȈ ȌȈȚțȔȖȚ ȕȈ 
ȐșȚȍȒțȊȈȱȍ ȕȈ ȘȖȒȖȚ. 
 
GMP Grade  ǺȍȔȗȍȘȈȚțȘȈ  ǪȓȈȎȕȖșȚ  
B  мф ± м °C  рл ± мл а  
C  нл ± н °C  рл ± мл а  
D  нл ± н °C  рл ± мл а  
 
ǺȈȉȍȓȈ ох ǪȓȈȎȕȖșȚ Ȑ ȚȍȔȗȍȘȈȚțȘȈ 
 
 
6.н.н.м ǹȐșȚȍȔșȒȐ țȘȍȌ ȏȈ ȔȍȘȍȱȍ ȕȈ ȟȍșȚȐȞȐ  
 
 ǹȗȖȘȍȌ ȘȍȋțȓȈȚȐȊȐȚȍ ȏȈ GљPз șȐșȚȍȔȖȚ ȏȈ ȔȍȘȍȱȍ ȕȈ ȟȍșȚȐȞȐ ȔȖȘȈ ȌȈ ȉȐȌȍ ȌȖșȚȈȗȍȕ 
ȏȈ ȗȍȘȐȖȌȐȟȕȖ ȐșȗȐȚțȊȈȱȍ ȕȈ șȘȍȌȐȕȈȚȈ ȊȖ țȘȍȌȖȚ Grade A гȒȈȉȐȕȍȚ șȖ ȓȈȔȐȕȈȘȍȕ ȊȖȏȌțȠȍȕ 
ȗȘȖȚȖȒд Ȑ ȊȖ ȖȒȖȓȕȐȚȍ șȘȍȌȐȕȐ ȕȈ Grade C.  
 ǯȈ ȏȖȕȈȚȈ Aз șȓȍȌȍȱȍȚȖ ȕȈ ȟȍșȚȐȞȐȚȍ ȚȘȍȉȈ ȌȈ șȍ ȐȏȊȍȌțȊȈ ȊȖ ȚȍȒȖȚ ȕȈ ȞȍȓȖȚȖ 
ȊȘȍȔȍȚȘȈȍȱȍ ȕȈ ȒȘȐȚȐȟȕȈȚȈ ȖȉȘȈȉȖȚȒȈз ȊȒȓțȟțȊȈȯќȐ ȔȖȕȚȈȎȈ ȕȈ ȖȗȘȍȔȈз ȖșȊȍȕ ȖȕȈȔț ȒȈȌȍ ȍ 
ȌȖȒȈȎȈȕȖ ȗȘȐșțșȚȊȖ ȕȈ ȏȈȋȈȌțȊȈȟȐ ȊȖ ȗȘȖȞȍșȖȚ ȒȖȯ ȉȐ ȋȖ ȖȠȚȍȚȐȓ șȐșȚȍȔȖȚ ȏȈ ȉȘȖȍȱȍ ȕȈ 
ȟȍșȚȐȞȐ ȐȓȐ ȉȐ ȗȘȍȚșȚȈȊțȊȈȓ ȖȗȈșȕȖșȚз ȗȘ. ȎȐȊȐ ȖȘȋȈȕȐȏȔȐ Ȑ ȘȈȌȐȖȓȖȠȒȐ ȖȗȈșȕȖșȚȐ. ǪȖ 
ȚȈȒȊȐ șȓțȟȈȐ ȗȘȍȌ ȔȖȕȚȈȎȈȚȈ șȍ ȗȘȈȊȐ ȔȖȕȐȚȖȘȐȕȋ Ȑ ȗȘȖȞȍȕȒȈ ȕȈ ȍȒșȗȖȏȐȞȐȯȈȚȈ ȕȈ 
ȠȚȍȚȕȖșȚȈз ȒȈȒȖ Ȑ ȔȖȕȐȚȖȘȐȕȋ ȕȈ șȐȔțȓȐȘȈȕȐ ȗȖșȚȈȗȒȐ. ǯȖȕȈȚȈ A ȚȘȍȉȈ ȌȈ șȍ șȓȍȌȐ șȖ ȚȈȒȊȈ 
ȜȘȍȒȊȍȕȞȐȯȈ Ȑ șȖ șȖȖȌȊȍȚȕȈ ȋȖȓȍȔȐȕȈ ȕȈ ȗȘȐȔȍȘȖȒз ȚȈȒȈ ȠȚȖ șȐȚȍ ȐȕȚȍȘȊȍȕȞȐȐз 
ȒȘȈȚȒȖȚȘȈȯȕȐ ȕȈșȚȈȕȐ Ȑ ȌȍȜȍȒȚȐ ȕȈ șȐșȚȍȔȖȚ ќȍ ȉȐȌȈȚ ȏȈȉȍȓȍȎȈȕȐ Ȑ ќȍ ȈȒȚȐȊȐȘȈȈȚ ȈȓȈȘȔȐ 
ȗȘȐ ȕȈȌȔȐȕțȊȈȱȍ ȕȈ ȌȖȏȊȖȓȍȕȐȚȍ ȊȘȍȌȕȖșȚȐ. ǷȘȐȜȈȚȍȕȖ ȍ ȌȍȒȈ ȕȍ ȍ șȍȒȖȋȈȠ ȔȖȎȕȖ ȌȈ șȍ 
ȗȘȐȒȈȎȈȚ ȕȐșȒȐ ȕȐȊȖȈ ȖȌ ≥рзл μm ȟȍșȚȐȞȐ ȊȖ ȔȖȔȍȕȚȖȚ ȕȈ ȗȖȓȕȍȱȍз ȗȖȘȈȌȐ ȋȍȕȍȘȐȘȈȱȍ ȕȈ 
ȟȍșȚȐȞȐ ȐȓȐ ȒȈȗȒȐ ȖȌ șȈȔȐȖȚ ȗȘȖȐȏȊȖȌ.  
 ǹȍ ȗȘȍȗȖȘȈȟțȊȈ ȌȈ șȍ ȒȖȘȐșȚȐ șȓȐȟȍȕ șȐșȚȍȔ ȏȈ ȏȖȕȐȚȍ Bз ȐȈȒȖ ȔȖȎȍ ȌȈ șȍ ȕȈȔȈȓȐ 
ȜȘȍȒȊȍȕȞȐȯȈȚȈ ȕȈ ȐșȗȐȚțȊȈȱȍ. ǪȈȎȕȖșȚȈ ȕȈ șȐșȚȍȔȖȚ ȏȈ șȓȍȌȍȱȍ ȕȈ ȟȍșȚȐȞȐ ȚȘȍȉȈ ȌȈ șȍ 
ȖȌȘȍȌȐ șȗȖȘȍȌ ȍȜȐȒȈșȕȖșȚȈ ȕȈ șȍȋȘȍȋȈȞȐȯȈȚȈ ȗȖȔȍѓț șȖșȍȌȕȐȚȍ ȏȖȕȐ ȕȈ Ǩ Ȑ B. ǯȖȕȈȚȈ B ȚȘȍȉȈ 
ȌȈ șȍ șȓȍȌȐ șȖ ȚȈȒȊȈ ȜȘȍȒȊȍȕȞȐȯȈ Ȑ șȖ șȖȖȌȊȍȚȕȈ ȋȖȓȍȔȐȕȈ ȕȈ ȗȘȐȔȍȘȖȒз ȚȈȒȈ ȠȚȖ șȐȚȍ 
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ȗȘȖȔȍȕȐ ȊȖ ȕȐȊȖȚȖ ȕȈ ȒȖȕȚȈȔȐȕȈȞȐȯȈ Ȑ ȌȍȜȍȒȚȐ ȕȈ șȐșȚȍȔȖȚ ќȍ ȉȐȌȈȚ ȏȈȉȍȓȍȎȈȕȐ Ȑ ќȍ 
ȈȒȚȐȊȐȘȈȈȚ ȈȓȈȘȔȐ ȗȘȐ ȕȈȌȔȐȕțȊȈȱȍ ȕȈ ȌȖȏȊȖȓȍȕȐȚȍ ȊȘȍȌȕȖșȚȐ. 
 
 
AeroTrakTљ ȗȘȍȕȖșȓȐȊȐ șȐșȚȍȔȐ ȏȈ ȉȘȖȍȱȍ ȏȈ ȟȍșȚȐȞȐ  
ǴȖȌȍȓȐ форл Ȑ фррл  
 
 
ǹȓȐȒȈ оох ǷȘȍȕȖșȓȐȊ șȐșȚȍȔ ȏȈ ȉȘȖȍњȍ ȕȈ ȟȍșȚȐȞȐ 
 
TSI AeroTrakTљ форл Ȑ фррл ȗȘȍȕȖșȓȐȊȐȚȍ șȐșȚȍȔȐ ȏȈ ȉȘȖȍȱȍ ȕȈ ȟȍșȚȐȞȐ ȕțȌȈȚ 
ȘȈȏȕȖȊȐȌȕȖșȚ Ȑ șȊȖȯșȚȊȈ ȒȖȐ șȍ ȕȈȯȌȖȉȘȐ ȊȖ ȒȓȈșȈȚȈ. ǺȐȍ ȕțȌȈȚ ȗȘȖȚȖȒ ȖȌ рл l/min șȖ лзо ȐȓȐ 
0,5 μm ȟțȊșȚȊȐȚȍȓȕȖșȚ. ǰșȗȖȓȕțȊȈ ISO мпспп-м Ȑ șȍȘȚȐȜȐȒȈȚȐ ȕȈ ǭǻ ȏȈ ȗȘȖșȚȖȘȐȐ șȖ GљPз 
șȖ ȐșȗȐȚțȊȈȱȍ ȕȈ ȍȌȍȕ m3 ȊȖȏȌțȝ ȏȈ șȈȔȖ нл ȔȐȕțȚȐ. ǲȖȔȗȈȚȐȉȐȓȍȕ șȖ ȗȘȍȞȐȏȕȐ 
ȊȍȕȚȐȓȈȞȐșȒȐ șȖȕȌȐ ȕȈ TSI ȒȖȐ ȔȍȘȈȚ ȊȖȏȌțȠȕȈ ȉȘȏȐȕȈкȚȍȔȗȍȘȈȚțȘȈ.  
 ǶȊȐȍ șȐșȚȍȔȐ ȏȈ ȉȘȖȍȱȍ ȕȈ ȟȍșȚȐȞȐ ȔȖȎȍ ȌȈ ȋȍȕȍȘȐȘȈȈȚ ȐȏȊȍșȚțȊȈȱȈ ȏȈ 
ȐșȗȖȓȕțȊȈȱȍкȕȍȐșȗȖȓȕțȊȈȱȍ ȕȈ ISO мпспп-мз ǭǻ GљP ǨȕȍȒș м Ȑ FSнлфE. ǶȊȐȍ ȗȘȖȐȏȊȖȌȐ 
ȔȖȎȍ ȌȈ șȍ țȗȖȚȘȍȉȈȚ ȒȈȒȖ șȈȔȖșȚȖȯȕȐ șȐșȚȍȔȐ ȏȈ ȉȘȖȍȱȍ ȕȈ ȟȍșȚȐȞȐ ȐȓȐ ȐȕȚȍȋȘȐȘȈȕȐ ȊȖ 
șȐșȚȍȔȖȚ ȏȈ șȓȍȌȍȱȍ ȕȈ ȗȘȖșȚȖȘȐȐȚȍ ȒȈȒȖ PљS р ȕȈ TSI.  
 ǰ ȌȊȈȚȈ ȔȖȌȍȓȐ форл Ȑ фррл ȋȐ ȗȖȟȐȚțȊȈȈȚ șȐȚȍ șȚȘȖȋȐ ȉȈȘȈȱȈ ȗȘȍȌȊȐȌȍȕȐ ȊȖ ISO 
21501-п. ǶȊȐȍ șȐșȚȍȔȐ ȏȈ ȉȘȖȍȱȍ ȕȈ ȟȍșȚȐȞȐ șȍ ȒȈȓȐȉȘȐȘȈȕȐ șȖ PSј șȜȍȘȐ ȒȖȘȐșȚȍȯќȐ TSI 
ȒȓȈșȐȜȐȒȈȚȖȘ Ȑ șȐșȚȍȔ ȏȈ ȉȘȖȍȱȍ ȕȈ ȟȍșȚȐȞȐ. ǹȖ șȚȈȕȌȈȘȌȕȈ ȌȊȍȋȖȌȐȠȕȈ ȋȈȘȈȕȞȐȯȈ Ȑ 
ȌȖȓȋȖȘȖȟȍȕ țȋȓȍȌ ȏȈ ȊȐșȖȒ ȒȊȈȓȐȚȍȚ ȕȈ TSIз ȍȌȐȕșȚȊȍȕ ȗȖ șȊȖȐȚȍ ȒȈȘȈȒȚȍȘȐșȚȐȒȐ ȕȈ ȗȈȏȈȘȖȚ 
Ȍȍȕȍș. 
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6.2.2.2 ǷȖȔȖȠȕȐ țȘȍȌȐ 
 
Ȉд ǲȈȉȐȕȍȚ șȖ ȓȈȔȐȕȈȘȍȕ ȊȖȏȌțȠȍȕ ȗȘȖȚȖȒ 
ǲȈȉȐȕȍȚȖȚ șȖ ȓȈȔȐȕȈȘȍȕ ȊȖȏȌțȠȍȕ ȗȘȖȚȖȒ ȍ ȒȓȈșȈ II ȉȐȖȝȈȏȈȘȌ ȒȈȉȐȕȍȚз ȕȈȗȘȈȊȍȕ ȏȈ 
șȍȖȗȜȈȚȕȈ ȏȈȠȚȐȚȈ ȕȈ ȖȗȍȘȈȚȖȘȖȚз ȗȘȖȐȏȊȖȌȖȚ Ȑ șȘȍȌȐȕȈȚȈ. 
ǨșȗȐȘȈȚȖȘȖȚз ȚȐȗ Ǩ Ȑ Bоз ȐȔȈ ȖȚȊȖȘ ȖȌȕȈȗȘȍȌз șȚȍȘȐȓȍȕ ȓȈȔȐȕȈȘȍȕ ȊȍȘȚȐȒȈȓȍȕ 
ȊȖȏȌțȠȍȕ ȗȘȖȚȖȒ ȖȌ ȒȓȈșȈ млл гșȚȈȕȌȈȘȌȕȐ șȖȯțȏȕȐ ȗȘȈȊȐȓȈд ȊȖ ȘȈȔȒȐȚȍ ȕȈ ȒȈȉȐȕȈȚȈ Ȑ 
ǽǭǷǨ ȜȐȓȚȍȘ. 
 
 
ǹȓȐȒȈ опх ǲȈȉȐȕȍȚ șȖ ȓȈȔȐȕȈȘȍȕ ȊȖȏȌțȠȍȕ ȗȘȖȚȖȒ 
 
ȉд bench-top ȞȍȕȚȘȐȜțȋȈ 
 
Thermo Scientific Heraeus Cryofuge 5500i – ȞȍȕȚȘȐȜțȋȐ ȏȈ ȖȉȘȈȉȖȚȒȈ ȕȈ șȔȘȏȕȈȚȈ ȒȘȊ 
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ǹȓȐȒȈ орх ǾȍȕȚȘȐȜțȋȈ ȏȈ ȒȘȊ 
 
Thermo Scientific Heraeus Cryofuge ррллi ȕțȌȐ ȖȗȚȐȔȈȓȍȕ ȒȈȗȈȞȐȚȍȚ ȏȈ ȖȉȘȈȉȖȚȒȈ ȕȈ 
ȍȌȐȕȐȞȐ ȒȘȊ șȖ ȔȈȓȈ Ȑ șȘȍȌȕȈ ȋȖȓȍȔȐȕȈ. Heraeus Cryofuge ррллi ȔȖȎȍ ȌȈ ȞȍȕȚȘȐȜțȋȐȘȈ ȌȖ у 
ȒȍșȐ ȒȘȊз șȖ ȘȈȏȓȐȟȕȐ ȜȖȘȔȐ – ȊȒȓțȟțȊȈȯќȐ р ȒȍșȐ ȗȖ рлл ml șȖ ȓȐȕȐșȒȐ ȜȐȓȚȘȐ. ǷȖȒȘȈȯ ȚȖȈз 
ȗȖșȚȐȋȕțȊȈ ȗȖȋȖȓȍȔ ȒȈȗȈȞȐȚȍȚ ȖȌ ȗȖȊȐșȖȒȐ ȋȘȈȊȐȚȈȞȐșȒȐ șȐȓȐ Ȑ ȒȈȗȈȞȐȚȍȚȐ ȏȈ șȐȚȍ 
ȗȖȏȕȈȚȐ ȕȈȟȐȕȐ ȕȈ ȏȍȔȈȱȍ ȒȘȊ Ȑ ȒȓȐȕȐȟȒȐ ȍȗȘțȊȍȚȐ. 
 
Ȋд жпк-нл°C ȜȘȐȎȐȌȍȘ- ȉȈȕȒȈ ȏȈ ȒȘȊ 
 
љPR SeriesTљ ǼȘȐȎȐȌȍȘ ȏȈ ȜȈȘȔȈȞȍȊȚșȒȐ ȗȘȖȐȏȊȖȌȐ șȖ ȏȈȔȘȏȕțȊȈȟ  
MPR-414F 
 
 
ǹȓȐȒȈ осх ǼȘȐȎȐȌȍȘ ȏȈ ȟțȊȈњȍ ȕȈ ȒȓȍȚȒȐ ȖȌ ȒȘȊ 
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ǼȘȐȎȐȌȍȘȐȚȍ ȏȈ ȜȈȘȔȈȞȍȊȚșȒȐ ȗȘȖȐȏȊȖȌȐ șȖ ȏȈȔȘȏȕțȊȈȟ SAњYO љPR Series ȋȖ 
ȒȖȔȉȐȕȐȘȈȈȚ ȏȈȔȘȏȕțȊȈȱȍȚȖ șȖ ȊȐșȖȒȐ ȗȍȘȜȖȘȔȈȕșȐз ȒȖȕȚȘȖȓȈȚȈ Ȑ șȐșȚȍȔȐȚȍ ȏȈ 
ȈȓȈȘȔкșȓȍȌȍȱȍ șȖ ȘȍȕȚȈȉȐȓȍȕ ȌȐȏȈȯȕ ȕȈ ȒȈȉȐȕȍȚ ȒȖȯ ȍ ȍȕȍȘȋȍȚșȒȐ ȍȜȐȒȈșȍȕ. ǯȈ ȍȌȕȈ ȍȌȐȕȐȞȈ 
șȖ ȌȊȖȯȕȈ ȚȍȔȗȍȘȈȚțȘȕȈ ȏȖȕȈ ȗȖȚȘȍȉȍȕ ȍ ȔȐȕȐȔȈȓȍȕ ȗȘȖșȚȖȘ. ǬȐȏȈȯȕȖȚ șȖ ȌȊȍ ȊȘȈȚȐ ȯȈ 
ȕȈȔȈȓțȊȈ ȏȈȋțȉȈȚȈ ȕȈ ȊȖȏȌțȝ ȏȈ ȊȘȍȔȍ ȕȈ ȖȚȊȖȘȈȱȍ ȕȈ ȊȘȈȚȈȚȈ. 
 
 
ȋд -ур°C ȔȍȝȈȕȐȟȒȐ ȏȈȔȘȏȕțȊȈȟ гșȍ ȐȕșȚȈȓȐȘȈ ȊȖ ȗȘȖșȚȖȘȖȚ ȏȈ ȉȐȖȉȈȕȒȈд 
 
MDF-U3386S  
 
ǹȓȐȒȈ от: ǴȍȝȈȕȐȟȒȐ ȏȈȔȘȏȕțȊȈȟ ȏȈ ȒȓȍȚȒȐ 
 
 
Ȍд AXP- ȗȓȈȚȜȖȘȔȈ ȏȈ șȍȗȈȘȈȞȐȯȈ ȕȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ 
ǰȕȖȊȈȚȐȊȕȈȚȈ ȗȓȈȚȜȖȘȔȈ AXPTљ AutoXpressTљ ȌȍȜȐȕȐȘȈ ȕȖȊ șȚȈȕȌȈȘȌ ȏȈ 
ȖȌȊȖȯțȊȈȱȍ Ȑ ȏȈȟțȊțȊȈȱȍ ȕȈ ȔȈȚȐȟȕȐȚȍ ȒȓȍȚȒȐ ȖȌ ȗȈȗȖȟȕȈ ȊȘȊȞȈ. ǺȖȈ ȗȘȍȚșȚȈȊțȊȈ 
ȈȊȚȖȔȈȚȐȏȐȘȈȕз ȞȍȓȖșȕȖ ȏȈȚȊȖȘȍȕз șȚȍȘȐȓȍȕ șȐșȚȍȔ ȒȖȯ ȋȖ ȕȈȔȈȓțȊȈ ȊȖȓțȔȍȕȖȚ ȕȈ ȒȘȊȚȈ ȖȌ 
ȗȈȗȖȟȕȈȚȈ ȊȘȊȞȈ ȕȈ ȊȖȓțȔȍȕ ȌȍȜȐȕȐȘȈȕ ȖȌ ȒȖȘȐșȕȐȒȖȚ ȏȈ ол ȔȐȕțȚȐз ȗȘȐȚȖȈ ȏȈȌȘȎțȊȈȯќȐ 
ȕȈȌ фта ȖȌ ȔȖȕȖȕțȒȓȍȈȘȕȐȚȍ ȒȓȍȚȒȐ гљњC – mononuclear cell). AXP ȗȓȈȚȜȖȘȔȈȚȈ ȒȖȯȈ ȐȔȈ 
șȖȗșȚȊȍȕȖ ȕȈȗȖȯțȊȈȱȍ Ȑ ȍ ȒȖȕȚȘȖȓȐȘȈȕȈ ȖȌ ȔȐȒȘȖȗȘȖȞȍșȖȘз șȖȌȘȎȐ ȖȗȚȐȟȒȐ șȍȕȏȖȘȐ ȏȈ 
ȒȖȕȚȘȖȓȈ ȕȈ ȗȘȖȚȖȒ ȒȖȐ ȗȖșȚȐȋȕțȊȈȈȚ ȗȘȍȞȐȏȕȈ șȍȗȈȘȈȞȐȯȈ.  
 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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ǹȓȐȒȈ оух ǷȓȈȚȜȖȘȔȈ ȏȈ șȍȗȈȘȈȞȐјȈ ȕȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ 
 
6.2.о. ǩȐȖȉȈȕȒȈ 
 
 ǩȐȖȉȈȕȒȐȚȍ ȒȖȕȞȐȗȐȘȈȕȐ șȗȖȘȍȌ ȕȈȯșȖȊȘȍȔȍȕȐȚȍ ȍȊȘȖȗșȒȐ ȚȍȝȕȖȓȖȠȒȐ șȚȈȕȌȈȘȌȐз 
ȖȊȖȏȔȖȎțȊȈȈȚ ȌȖȓȋȖȚȘȈȯȕȈ ȒȘȐȖȗȘȍȏȍȘȊȈȞȐȯȈ ȕȈ ȉȐȖȓȖȠȒȐ ȗȘȐȔȍȘȖȞȐ ȊȖ ȒȖȕȚȍȯȕȍȘȐ șȖ 
ȈȊȚȖȔȈȚșȒȖ ȗȖȓȕȍȱȍз ȘȍȋțȓȐȘȈȕȐз șȓȍȌȍȕȐ Ȑ șȕȐȔȍȕȐ ȖȌ șȚȘȈȕȈ ȕȈ șȖȜȚȊȍȘз șȖ șȓȍȌȍȱȍ ȕȈ 
șȐȚȍ ȐȕȚȍȘȊȍȕȞȐȐз ȈȓȈȘȔȐ Ȑ ȖȗȍȘȈȚȐȊȕȐ ȜȈȏȐ. 
 
 ǷȘȍȕȍșțȊȈȱȍȚȖ ȕȈ șȐȋȕȈȓȐȚȍ ȖȌ șȐșȚȍȔȖȚ ȏȈ șțȗȍȘȊȐȏȐȯȈ ȖȊȖȏȔȖȎțȊȈ țȊȐȌ ȕȈ 
ȘȈȉȖȚȕȐȚȍ ȒȈȘȈȒȚȍȘȐșȚȐȒȐ Ȑ ȈȓȈȘȔȐȚȍ ȌȖ șȐȚȍ ȖȊȓȈșȚȍȕȐ ȓȐȞȈ. ǩȍȏȉȍȌȕȖșȚȈ ȕȈ ȗȍȘșȖȕȈȓȖȚ 
ȐșȚȖ ȚȈȒȈ ȍ ȏȈȋȈȘȈȕȚȐȘȈȕȈ șȖ țȗȖȚȘȍȉȈ ȕȈ ȌȍȚȍȒȚȖȘȐ ȏȈ ȒȖȕȞȍȕȚȘȈȞȐȯȈ ȕȈ ȒȐșȓȖȘȖȌ ȊȖ 
ȘȈȔȒȐȚȍ ȕȈ ȌȖȏȊȖȓȍȕȐȚȍ ȊȘȍȌȕȖșȚȐх ȈȒȖ ȗȘȖȞȍȕȚȖȚ ȗȈȌȕȍ ȗȖȌ ȌȖȏȊȖȓȍȕȈȚȈ ȊȘȍȌȕȖșȚз ȊȍȌȕȈȠ 
șȍ ȐșȗȘȈќȈ ȈȓȈȘȔȍȕ șȐȋȕȈȓз șȖ Ȟȍȓ ȈȒȚȐȊȐȘȈȱȍ ȕȈ ȗȘȖȞȍȌțȘȐ ȏȈ ȗȖȊȚȖȘȕȖ ȊȖșȗȖșȚȈȊțȊȈȱȍ ȕȈ 
ȕȖȘȔȈȓȕȐ ȘȈȉȖȚȕȐ țșȓȖȊȐ.  
 
6.н.о.м ǹȕȈȉȌțȊȈȱȍ șȖ Țȍȟȍȕ ȈȏȖȚ - ǵȈȌȊȖȘȍȠȍȕ ȊȍȘȚȐȒȈȓȍȕ ȘȍȏȍȘȊȖȈȘ 
 
 
ǹȓȐȒȈ офх ǵȈȌȊȖȘȍȠȍȕ ȘȍȏȍȘȊȖȈȘ ȏȈ șȒȓȈȌȐȘȈњȍ ȕȈ Țȍȟȍȕ ȈȏȖȚ 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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ǷȖșȚȈȊțȊȈȱȍ ȕȈ ȍȌȍȕ ȘȍȏȍȘȊȖȈȘ ȏȈ șȒȓȈȌȐȘȈȱȍ ȕȈ Țȍȟȍȕ ȈȏȖȚ Ȑ ȒȖȕșȚȘțȒȞȐȯȈ ȕȈ 
șȖȖȌȊȍȚȍȕ ȊȈȒțțȔșȒȐ ȞȍȊȒȖȊȖȌз ȒȈȒȖ ȠȚȖ ȍ ȕȈȊȍȌȍȕȖ ȗȖȌȖȓț. 
ǲȘȐȖȋȍȕșȒȐȚȍ ȘȍȏȍȘȊȖȈȘȐ șȓțȎȈȚ ȏȈ șȒȓȈȌȐȘȈȱȍ ȕȈ ȒȘȐȖȋȍȕ Țȍȟȍȕ ȋȈș гȈȏȖȚд Ȑ ȏȈ 
ȕȍȋȖȊȈ ȐșȗȖȘȈȒȈ ȗȘȐ ȗȖșȚȖȯȈȕ ȗȘȐȚȐșȖȒ. ǸȍȏȍȘȊȖȈȘȖȚ șȍ șȖșȚȖȐ ȖȌ ȌȊȖȍȕ șȈȌх ȊȕȈȚȘȍȠȕȖșȚ ȖȌ 
ȕȍ’ȘѓȖșțȊȈȟȒȐ ȟȍȓȐȒ ȒȖȯȈ șȖȌȘȎȐ Țȍȟȍȕ ȈȏȖȚз ȌȐȏȈȯȕȐȘȈȕ ȌȈ ȐȏȌȘȎȐ ȊȕȈȚȘȍȠȍȕ ȗȘȐȚȐșȖȒ Ȑ 
ȕȈȌȊȖȘȍȠȕȖșȚ ȖȌ ȯȈȋȓȍȘȖȌȍȕ ȟȍȓȐȒ ȌȐȏȈȯȕȐȘȈȕ ȌȈ ȐȏȌȘȎȐ ȕȈȌȊȖȘȍȠȍȕ ȗȘȐȚȐșȖȒ.  
 
ǷȖșȍȉȍȕ șȐșȚȍȔ ȏȈ ȗȖȌȌȘȠȒȈ ȯȈ ȌȘȎȐ ȒȖȕșȚȘțȒȞȐȯȈȚȈ ȊȖ ȞȍȕȚȘȈȓȕȈ ȗȖȏȐȞȐȯȈ. 
ǷȘȈȏȕȐȕȈȚȈ ȍ ȐșȗȖȓȕȍȚȈ șȖ ȕȍȏȈȗȈȓȐȊ ȐȏȖȓȈȞȐȖȕȍȕ ȔȈȚȍȘȐȯȈȓ ȊȖ ȗȘȈȊз ȗȍȘȓȐȚ гȊțȓȒȈȕșȒȐ 
ȒȈȔȍȕз ȏȍȔȯȈ Ȑ ȗȘȍȕȈȗȘȍȋȕȈȚ ȔȍȚȈȓз ȒȖȯ șȍ șȖșȚȖȐ ȖȌ ȈȓțȔȐȕȐțȔșȒȐ șȐȓȐȒȈȚ [SiO2 Ȑ Al2O3]) 
ȒȖȯ șȍ ȖȌȘȎțȊȈ ȗȖȌ ȊȐșȖȒ ȊȈȒțțȔ șȖ Ȟȍȓ ȌȈ șȍ ȏȋȖȓȍȔȐ șȚȍȗȍȕȖȚ ȕȈ ȚȍȘȔȐȟȒȈ ȐȏȖȓȈȞȐȯȈ ȕȈ 
ȊȕȈȚȘȍȠȕȐȖȚ ȒȖȕȚȍȯȕȍȘ. ǪȖ ȚȈȈ șȔȐșȓȈз ȚȐȍ șȍ ȔȖȕȚȐȘȈȕȐ ȕȈ ȕȈȌȊȖȘȍȠȕȐȚȍ ȊȍȕȚȐȓȐ ȏȈ 
șȖȏȌȈȊȈȱȍ ȊȈȒțțȔ ȊȖ ȗȘȖșȚȖȘȖȚз ȒȖȘȐșȚȍȯќȐ ȊȈȒțțȔșȒȈ ȗțȔȗȈ Ȑ ȗȘȍȒț ȒȖȕȚȘȖȓȈ ȕȈ 
ȊȈȒțțȔșȒȈȚȈ ȊȘȍȌȕȖșȚ.  
ǰȏȖȓȈȞȐȯȈȚȈ ȕȍ ȉȈȘȈ ȖȌȘȎțȊȈȱȍ ȗȖȌȖȓȋ ȊȘȍȔȍȕșȒȐ ȗȍȘȐȖȌ.  
ǯȈȋțȉȈȚȈ ȕȈ ȊȈȒțțȔȖȚ ȋȖ ȕȈȘțȠțȊȈ ȗȘȈȊȐȓȕȖȚȖ ȜțȕȒȞȐȖȕȐȘȈȱȍ ȕȈ ȒȘȐȖȋȍȕșȒȐȖȚ ȘȍȏȍȘȊȖȈȘ. 
ǸȍȏȍȘȊȖȈȘȖȚ ȍ ȖȗȘȍȔȍȕ șȖ ȞȍȊȒȐз ȊȍȕȚȐȓȐз țȘȍȌȐ ȏȈ ȒȖȕȚȘȖȓȈ Ȑ ȉȍȏȉȍȌȕȖșȚ Ȑ ȔȍȘȕȐ 
ȐȕșȚȘțȔȍȕȚȐ. ǵȈ ȋȖȘȕȐȖȚ Ȍȍȓ ȖȌ ȕȈȌȊȖȘȍȠȕȐȖȚ șȈȌ șȍ ȕȈȖѓȈ ȉȍȏȉȍȌȕȖșȍȕ ȌȐșȒ гSafety disc – 
SDд ȏȈ ȌȈ șȍ Ȑȏȉȍȋȕȍз ȊȖ șȓțȟȈȯ ȕȈ ȐșȚȍȒțȊȈȱȍ ȖȌ ȊȕȈȚȘȍȠȕȐȖȚ ȒȖȕȚȍȯȕȍȘ Ȑ ȞȍȊȒȐȚȍз 
ȗȘȍȒțȔȍȘȍȕ ȗȘȐȚȐșȖȒ ȊȖ ȊȕȈȚȘȍȠȕȖșȚȈ.  
ǶȌȘȎțȊȈȱȍȚȖ ȕȈ ȘȈȉȖȚȕȐȖȚ ȗȘȐȚȐșȖȒ ȊȕȈȚȘȍ ȊȖ ȘȍȏȍȘȊȖȈȘȖȚ ȍ ȞȍȓȖșȕȖ ȈȊȚȖȔȈȚșȒȖз 
ȉȓȈȋȖȌȈȘȍȕȐȍ ȕȈ ȗȘȐȓȈȋȖȌțȊȈȱȍȚȖз ȕȈȗȘȈȊȍȕȖ șȖ ȗȖȔȖȠ ȕȈ ȍȒȖȕȖȔȈȯȏȍȘ Ȑ ȔȍȕțȊȈȟ ȕȈ 
ȉȘȏȐȕȐ гȈȊȚȖȔȈȚșȒȖ țȗȘȈȊțȊȈȕȐȚȍ ȊȍȕȚȐȓȐ șȖ șȍȚ ȖȌ ȗȈȘȈȔȍȚȘȐ ȒȖȐ ȔȖȎȍ ȌȈ șȍ ȗȘȐȓȈȋȖȌȈȚд.  
 
 
 
6.н.о.н ǹȐșȚȍȔ ȏȈ șȕȈȉȌțȊȈȱȍ șȖ Țȍȟȍȕ ȈȏȖȚ  
 
ǹȈȌȖȊȐȚȍ ȏȈ ȒȘȐȖȗȘȍȏȍȘȊȈȞȐȯȈ ȔȖȘȈ ȌȈ ȉȐȌȈȚ șȕȈȉȌȍȕȐ șȖ Țȍȟȍȕ ȈȏȖȚз ȒȖȯ șȍ șȕȈȉȌțȊȈ 
ȖȌ ȕȈȌȊȖȘȍȠȕȐ ȘȍȏȍȘȊȖȈȘȐ șȖ ȊȈȒțțȔșȒȐ ȐȏȖȓȐȘȈȕ ȞȍȊȒȖȊȖȌȍȕ șȐșȚȍȔ.  
ǪȖ ȖȊȈȈ șȚțȌȐȯȈ ȍ ȘȈȏȋȓȍȌȈȕȈ ȐȕșȚȈȓȈȞȐȯȈȚȈ ȕȈ ȊȈȒțțȔșȒȐ ȐȏȖȓȐȘȈȕ ȞȍȊȒȖȊȖȌх 
ȕȈȌȊȖȘȍȠȕȐȖȚ ȒȘȐȖȋȍȕșȒȐ ȘȍȏȍȘȊȖȈȘ ќȍ ȉȐȌȍ ȗȖșȚȈȊȍȕ ȊȍȌȕȈȠ ȌȖ ȉȐȖȉȈȕȒȈȚȈз ȕȈ ȉȍȏȉȍȌȍȕ Ȑ 
ȖȋȘȈȌȍȕ ȗȘȖșȚȖȘз ȏȈȠȚȐȚȍȕ ȖȌ ȗȘȐșȚȈȗ ȖȌ șȚȘȈȕȈ ȕȈ ȕȍȖȊȓȈșȚȍȕȐ ȓȐȞȈ.  
ǻȗȖȚȘȍȉȈȚȈ ȕȈ ȊȈȒțțȔșȒȐ ȐȏȖȓȐȘȈȕ ȞȍȊȒȖȊȖȌ ȖȊȖȏȔȖȎțȊȈ ȉȍȏȉȍȌȕȖ șȕȈȉȌțȊȈȱȍ șȖ 
Țȍȟȍȕ ȈȏȖȚ ȌȖ ȒȘȐȖȋȍȕșȒȈȚȈ ȖȗȘȍȔȈ Ȑ ȖȗȚȐȔȐȏȈȞȐȯȈ ȕȈ ȗȘȖȞȍșȖȚ ȕȈ ȚȘȈȕșȜȍȘ ȉȓȈȋȖȌȈȘȍȕȐȍ 
ȕȈ ȔȈȚȍȘȐȯȈȓȖȚ șȖ ȊȐșȖȒ ȒȊȈȓȐȚȍȚ ȒȖȯ șȍ ȒȖȘȐșȚȐ ȏȈ ȕȍȋȖȊȈ ȘȍȈȓȐȏȈȞȐȯȈ.  
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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ǪȈȒțțȔșȒȐȖȚ ȞȍȊȒȖȊȖȌ ȍ ȕȈȗȘȈȊȍȕ ȖȌ ȌȊȍ ȒȖȕȞȍȕȚȘȐȟȕȐ ȞȍȊȒȐ ȖȌ ȚȊȘȌ ȕȍ’ȘѓȖșțȊȈȟȒȐ 
ȟȍȓȐȒ AISI олпх ȊȕȈȚȘȍȠȕȈ șȖ ȕȖȔȐȕȈȓȍȕ ȌȐȯȈȔȍȚȈȘ ȖȌ мр mmз ȖȉȍȏȉȍȌțȊȈ ȗȘȖȚȖȒ ȕȈ Țȍȟȍȕ 
ȈȏȖȚз ȕȈȌȊȖȘȍȠȕȈ șȖ ȌȐȯȈȔȍȚȈȘ ȖȌ сл - 70 mm Ȑ ȍ ȊȈȒțțȔșȒȐ ȐȏȖȓȐȘȈȕȈ ȏȈ ȌȈ ȖȉȍȏȉȍȌȐ 
ȖȌȘȎțȊȈȱȍ ȕȈ ȒȈȗȈȞȐȚȍȚȖȚ ȕȈ ȏȈȔȘȏȕțȊȈȱȍ. Ǵȍѓț ȌȊȍȚȍ ȞȍȊȒȐ ȗȖșȚȖȐ ȗȖȊȍќȍșȓȖȯȕȈ șțȗȍȘ 
ȐȏȖȓȈȞȐȯȈ.  
ǾȍȊȖȊȖȌȖȚ ȍ ȐșȚȖ ȚȈȒȈ șȖșȚȈȊȍȕ ȖȌ ȈȒșȐȯȈȓȍȕ ȒȖȔȗȍȕȏȈȚȖȘз șȖ ȠȚȖ șȍ ȐȏȉȍȋȕțȊȈȈȚ 
ȗȘȖȉȓȍȔȐ șȖ ȍȒșȗȈȕȏȐȯȈȚȈ ȠȚȖ șȍ ȗȖȯȈȊțȊȈ ȒȈȒȖ ȘȍȏțȓȚȈȚ ȕȈ ȚȖȗȓȖȚȕȐȖȚ ȍȜȍȒȚ Ȑ ȖȌ ȕȍȒȖȓȒț 
șȗȖȍȊȐ ȠȚȖ șȍ țȗȖȚȘȍȉțȊȈȈȚ ȏȈ ȗȘȖȐȏȊȖȌșȚȊȖ ȕȈ ȊȈȒțțȔ гмлˉ³ mbarsд Ȑ șȍ ȊȘșȒȈ ȌȖ 
șȐȋțȘȕȖșȕȐȚȍ ȊȍȕȚȐȓȐ.  
ǲȈȒȖ ȠȚȖ Ȋȍќȍ ȐșȚȈȒȕȈȊȔȍз ȚȖȗȓȖȚȕȈȚȈ ȌȐșȗȍȘȏȐȯȈ ȍ ȗȘȈȒȚȐȟȕȖ ȕțȓȈ ȉȓȈȋȖȌȈȘȍȯќȐ ȕȈ 
ȗȖȊȍќȍ șȓȖȯȕȈȚȈ șțȗȍȘ ȐȏȖȓȈȞȐȯȈ ȗȖșȚȈȊȍȕȈ Ȕȍѓț ȌȊȍȚȍ ȞȍȊȒȐ.  
ǾȍȊȒȖȊȖȌȖȚ ȐȔȈ ȕȍȖȋȘȈȕȐȟȍȕȖ ȚȘȈȍȱȍз Ȉ ȖȌȘȎțȊȈȱȍȚȖ ȗȘȈȒȚȐȟȒȐ Ȑ ȕȍ ȍ ȗȖȚȘȍȉȕȖ 
ȉȓȈȋȖȌȈȘȍȕȐȍ ȕȈ ȝȍȘȔȍȚȐȟȒȐȖȚ ȊȈȒțțȔ. 
 
 
 
ǹȓȐȒȈ плх ШȍȔȈ ȕȈ ȊȈȒțțȔșȒȐ ȞȍȊȒȖȊȖȌ. ǪȕȈȚȘȍȠȕȈ ȞȍȊȒȈ гAд; ǵȈȌȊȖȘȍȠȕȈ ȞȍȊȒȈ гBд; ǷȘȐȒȓțȟȖȒ ȏȈ 
ȗȘȖȐȏȊȖȌșȚȊȖ ȕȈ ȊȈȒțțȔ Ȑ ȉȍȏȉȍȌȕȖșȍȕ ȊȍȕȚȐȓ гCд; ǬȖȌȈȌȍȕȈ ȗȖȊȍќȍșȓȖјȕȈ șțȗȍȘ ȐȏȖȓȈȞȐјȈ гDд  
 
 
 
 
6.2.3.3 ǲȘȐȖȉȐȖȓȖȠȒȐ ȒȖȕȚȍȯȕȍȘȐ гǬȍȊȈȘȖȊȐ șȈȌȖȊȐд  
 
a) Bioarchive ǸȖȉȖȚșȒȐ șȐșȚȍȔ – ǬȍȊȈȘȖȊ șȈȌ ж ȏȈȔȘȏȕțȊȈȟ șȖ ȒȖȕȚȘȖȓȐȘȈȕȈ șȚȈȗȒȈ ȕȈ ȓȈȌȍȱȍ 
ȏȈ ȗȘȐȔȍȘȖȞȐ ȒȘȊ ȖȌ ȗȈȗȖȟȕȈ ȊȘȊȞȈ. 
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ǹȐșȚȍȔ BioArchive  
 
 
ǹȓȐȒȈ пм: BioArchive ǸȖȉȖȚșȒȐ șȐșȚȍȔ ȏȈ șȒȓȈȌȐȘȈњȍ ȕȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ 
 
ǹȐșȚȍȔȖȚ BioArchiveTM гǹȓȐȒȈ пмд ȍ ȒȖȔȗȯțȚȍȘșȒȐ ȒȖȕȚȘȖȓȐȘȈȕ șȐșȚȍȔ ȏȈ 
ȒȘȐȖȗȘȍȏȍȘȊȈȞȐȯȈ Ȑ șȒȓȈȌȐȘȈȱȍ ȕȈ Țȍȟȍȕ ȈȏȖȚ ȒȖȯ ȖȊȖȏȔȖȎțȊȈ ȏȈȔȘȏȕțȊȈȱȍ Ȑ țȗȘȈȊțȊȈȱȍ șȖ 
осно ȗȘȐȔȍȘȖȞȐ ȒȘȊ ȖȌ ȗȈȗȖȟȕȈ ȊȘȊȞȈ ȖȌ ȗȖ нр ml.  
 
ǷȘȍȞȐȏȕȈ Ȑ ȈȊȚȖȔȈȚșȒȈ ȋȘȐȎȈ ȏȈ ȗȘȐȔȍȘȖȞȐȚȍ  
BioArchive ȐȕȚȍȋȘȐȘȈ ȒȖȕȚȘȖȓȐȘȈȕȖ ȏȈȔȘȏȕțȊȈȱȍз ȘȖȉȖȚșȒȖ șȒȓȈȌȐȘȈȱȍ Ȑ ȊȈȌȍȱȍ ȕȈ 
ȗȘȐȔȍȘȖȞȐȚȍ ȊȖ ȍȌȍȕ ȍȌȐȕșȚȊȍȕ ȈȊȚȖȔȈȚșȒȐ șȐșȚȍȔ. ǹȖȜȚȊȍȘȖȚ ȏȈ șȐșȚȍȔȖȚ ȏȈ țȗȘȈȊțȊȈȱȍ șȖ 
ȗȘȐȔȍȘȖȞȐ ȗȖȔȈȋȈ ȏȈ țșȖȋȓȈșȍȕȖșȚ șȖ GљP Ȑ ȌȖȉȘȈ ȘȈȉȖȚȕȈ ȗȘȈȒșȈ ȊȖ ȉȈȕȒȐ ȕȈ ȚȒȐȊȈ.  
ǹȖ ȐȕȚȍȋȘȐȘȈȱȍ Ȑ ȈȊȚȖȔȈȚȐȏȐȘȈȱȍ ȕȈ ȜțȕȒȞȐȐȚȍз BioArchive ȖȉȍȏȉȍȌțȊȈ ȗȘȍȞȐȏȕȖ ȘȈȒțȊȈȱȍ 
șȖ ȗȘȐȔȍȘȖȞȐȚȍ Ȑ ȋȖ ȕȈȔȈȓțȊȈ ȘȐȏȐȒȖȚ ȖȌ ȋȘȍȠȒȈ ȕȈ ȖȗȍȘȈȚȖȘȖȚ Ȑ ȐȏȓȖȎȍȕȖșȚȈ ȕȈ Țȍȟȍȕ 
ȈȏȖȚ. ǰȕȚȍȋȘȈȞȐȯȈȚȈ ȐșȚȖ ȚȈȒȈ ȗȖȔȈȋȈ ȌȈ șȍ ȖȌȘȎȐ ȐȕȚȍȋȘȐȚȍȚȖȚ ȕȈ ȗȘȐȔȍȘȖȒȖȚ ȉȐȌȍȯќȐ 
ȔȈȕțȍȓȕȐȖȚ ȚȘȈȕșȜȍȘ ȖȌ ȏȈȔȘȏȕțȊȈȟȖȚ șȖ ȒȖȕȚȘȖȓȐȘȈȕȈ șȚȈȗȒȈ ȕȈ ȓȈȌȍȱȍ гControlled-Rate 
Freezer – CRFд ȌȖ șȒȓȈȌȐȘȈȱȍȚȖ ȊȖ Țȍȟȍȕ ȈȏȖȚ ȍ ȍȓȐȔȐȕȐȘȈȕз ȠȚȖ ȯȈ ȕȈȔȈȓțȊȈ Ȑ 
ȜȘȍȒȊȍȕȞȐȯȈȚȈ Ȑ ȗȖșȓȍȌȐȞȐȚȍ ȖȌ ȗȘȐȊȘȍȔȍȕȈȚȈ ȐȏȓȖȎȍȕȖșȚ ȕȈ ȗȘȐȔȍȘȖȞȐȚȍ ȕȈ șȖȉȕȈ 
ȚȍȔȗȍȘȈȚțȘȈ гTWEд.  
ǹȚȈȕȌȈȘȌȐȏȐȘȈȕȐȚȍ ȒȍșȐ ȏȈ ȏȈȔȘȏȕțȊȈȱȍ ȌȖȏȊȖȓțȊȈȈȚ ȗȖȊȚȖȘȓȐȊȖ ȏȈȔȘȏȕțȊȈȱȍз ȗȓțș 
ȘȖȉȖȚșȒȖ șȒȓȈȌȐȘȈȱȍ Ȑ ȊȈȌȍȱȍ ȕȈ ȗȘȐȔȍȘȖȞȐȚȍ. ǹȐșȚȍȔȖȚ BioArchive ȐȔȈ ȌȊȈ ȐȕȚȍȋȘȐȘȈȕȐ 
ȔȖȌțȓȐ ȕȈ ȏȈȔȘȏȕțȊȈȟȖȚ șȖ ȒȖȕȚȘȖȓȐȘȈȕȈ șȚȈȗȒȈ ȕȈ ȓȈȌȍȱȍ ȏȈ ȏȈȔȘȏȕțȊȈȱȍ Ȑ șȒȓȈȌȐȘȈȱȍ 
ȕȈ ȗȘȐȔȍȘȖȞȐȚȍ. 
 
ǹȖșȚȈȊȕȐ ȌȍȓȖȊȐ ȕȈ șȐșȚȍȔȖȚх  
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ǬȍȊȈȘȖȊ șȈȌ șȖ Țȍȟȍȕ ȈȏȖȚ  
ǬȍȊȈȘȖȊ șȈȌ șȖ Țȍȟȍȕ ȈȏȖȚ гǹȓȐȒȈ пнд ȗȘȍȚșȚȈȊțȊȈ ȊȈȒțțȔșȒȐ ȐȏȖȓȐȘȈȕ ȘȍȏȍȘȊȖȈȘ ȖȌ 
ȕȍ’ȘѓȖșțȊȈȟȒȐ ȟȍȓȐȒ ȒȖȯ șȖȉȐȘȈ рнл ȓȐȚȘȐ Țȍȟȍȕ ȈȏȖȚ. ǲȖȋȈ ȍ ȕȈȗȖȓȕȍȚз ǬȍȊȈȘȖȊȐȖȚ șȈȌ ȏȈ 
șȒȓȈȌȐȘȈȱȍ ȋȐ ȖȌȘȎțȊȈ șȐȚȍ ȗȘȐȔȍȘȖȞȐ ȕȈ ȚȍȔȗȍȘȈȚțȘȈ ȖȌ -мфс°C. ǵȈ ȌȘȎȈȟȐȚȍ ȏȈ 
șȒȓȈȌȐȘȈȱȍ ȔȖȎȍ ȌȈ șȔȍșȚȈȚ осно ȗȘȐȔȍȘȖȞȐ ȖȌ ȗȖ нр ml ȊȖ ȒȖȕȞȍȕȚȘȐȟȍȕ ȘȈșȗȖȘȍȌ ȏȈȘȈȌȐ 
ȗȘȐșȚȈȗ ȕȈ ȘȖȉȖȚșȒȈȚȈ ȘȈȒȈ Ȑ șȖȉȐȘȈȱȍ șȖ ȗȖȔȖȠ ȕȈ ȗȍȘȐșȒȖȗ. ǬȖ ȊȕȈȚȘȍȠȕȖșȚȈ ȕȈ 
ǬȍȊȈȘȖȊȐȖȚ șȈȌ ȏȈ șȒȓȈȌȐȘȈȱȍ ȔȖȎȍ ȌȈ șȍ ȗȘȐșȚȈȗȐ ȗȘȍȒț ȌȊȈ ȖȚȊȖȘȐ ȒȖȐ șȍ ȗȖȒȘȐȍȕȐ ȒȖȋȈ 
ȕȍ șȍ țȗȖȚȘȍȉțȊȈ.  
 
 
  ǹȓȐȒȈ пн. ǬȍȊȈȘȖȊ ȘȍȏȍȘȊȖȈȘ 
 
ǯȈȔȘȏȕțȊȈȟ șȖ ȒȖȕȚȘȖȓȐȘȈȕȈ șȚȈȗȒȈ ȕȈ ȓȈȌȍȱȍ  
ǬȊȈȚȈ ȐȕȚȍȋȘȐȘȈȕȐ ȔȖȌțȓȐ ȕȈ ǯȈȔȘȏȕțȊȈȟȖȚ șȖ ȒȖȕȚȘȖȓȐȘȈȕȈ șȚȈȗȒȈ ȕȈ ȓȈȌȍȱȍз ȒȖȐ 
ȔȖȎȍ ȌȈ șȍ ȐșȒȖȘȐșȚȈȚ ȐșȚȖȊȘȍȔȍȕȖз șȍ ȖȉȍȏȉȍȌȍȕȐ șȖ ǹȐșȚȍȔȖȚ BioArchive. ǴȖȌțȓȐȚȍ ȕȈ 
ǯȈȔȘȏȕțȊȈȟȖȚ șȖ ȒȖȕȚȘȖȓȐȘȈȕȈ șȚȈȗȒȈ ȕȈ ȓȈȌȍȱȍ ȐȔȈȈȚ ȊȘȈȚȐ șȗȖȍȕȐ șȖ ȠȈȘȒȐ Ȑ ȌȖȊȖȓȕȖ 
ȐȏȖȓȈȞȐȯȈ ȏȈ ȌȈ șȗȘȍȟȈȚ ȏȈȔȘȏȕțȊȈȟȒȐ ȠȖȒ. ǪȍȕȚȐȓȈȚȖȘȖȚ șȔȍșȚȍȕ ȕȈ ȏȈȌȕȐȖȚ Ȍȍȓ ȕȈ ȊȘȈȚȐȚȍ 
ȕȈ ȏȈȔȘȏȕțȊȈȟȖȚ ȋȖ ȖȌȘȍȌțȊȈ șȚȍȗȍȕȖȚ ȕȈ ȏȈȔȘȏȕțȊȈȱȍ ȕȈ ȗȘȐȔȍȘȖȒȖȚ șȖ ȐȏȕȍșțȊȈȱȍ ȕȈ 
ȈȏȖȚȕȈ ȗȈȘȍȈ ȗȘȍȒț ȊȕȈȚȘȍȠȕȖșȚȈ ȕȈ ȒȖȔȖȘȈȚȈ ȏȈ ȏȈȔȘȏȕțȊȈȱȍ гǹȓȐȒȈ под. ǯȈȔȘȏȕțȊȈȱȍȚȖ 
ȕȈ ȗȘȐȔȍȘȖȞȐȚȍ șȓȍȌȐ ȗȖ ȗȘȍȚȝȖȌȕȖ ȌȍȜȐȕȐȘȈȕ ȗȘȖȜȐȓ ȊȖ ȚȘȐ ȟȍȒȖȘȐ ȌȖ -рл°C ȊȖ ȒȖȍ ȊȘȍȔȍ 
ȗȘȐȔȍȘȖȒȖȚ șȍ ȗȘȍȕȍșțȊȈ ȌȖ ȈȌȘȍșȈ ȊȖ ȚȍȟȕȐȖȚ ȈȏȖȚ. ǶȊȖȯ ȗȘȖȞȍș ȖȊȖȏȔȖȎțȊȈ ȖȌȓȐȟȕȈ 
ȖȚȗȖȘȕȖșȚ ȕȈ ȒȓȍȚȒȐȚȍ ȗȖșȓȍ ȏȈȔȘȏȕțȊȈȱȍȚȖ.  
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ǹȓȐȒȈ пох ǴȖȌțȓȐ ȕȈ ȏȈȔȘȏȕțȊȈȟ șȖ ȒȖȕȚȘȖȓȐȘȈȕȈ șȚȈȗȒȈ ȕȈ ȓȈȌȍњȍ 
 
ǸȖȉȖȚșȒȈ ȘȈȒȈ  
ǸȖȉȖȚșȒȈȚȈ ȘȈȒȈ ȍ șȐșȚȍȔ ȒȖȯ ȋȖ ȗȖȚȊȘȌțȊȈ ȐȌȍȕȚȐȚȍȚȖȚ ȕȈ ȗȘȐȔȍȘȖȒȖȚз ȗȖȚȖȈ ȋȖ 
șȒȓȈȌȐȘȈ Ȑ ȋȖ ȊȈȌȐ ȗȘȐȔȍȘȖȒȖȚ ȖȌ ȗȖșȍȉȕȐ ȈȌȘȍșȐ ȕȈ șȒȓȈȌȐȘȈȱȍ ȊȖ ǬȍȊȈȘȖȊȐȖȚ șȈȌ. 
ǸȖȉȖȚșȒȈȚȈ ȘȈȒȈ ȐȔȈ șȒȍȕȍȘ ȏȈ CCD ȉȈȘȒȖȌ șȔȍșȚȍȕ ȕȈ ȊȘȊȖȚ ȖȌ ȘȈȒȈȚȈ ȕȈ ȗȍȘȐșȒȖȗȖȚ ȒȖȯȈ ȍ 
ȖȗȚȐȟȒȐ ȗȖȊȘȏȈȕȈ șȖ șȚȈȒȓȖȚȖ ȏȈ ȋȓȍȌȈȱȍ ȕȈ ȌȖȓȕȐȖȚ Ȍȍȓ ȕȈ ȘȈȒȈȚȈ ȕȈ ȗȍȘȐșȒȖȗȖȚ. ǹȒȍȕȍȘȖȚ 
ȏȈ ȉȈȘȒȖȌ ȯȈ ȟȐȚȈ ȖȏȕȈȒȈȚȈ ȕȈ ȉȈȘȒȖȌȖȚ ȕȈ ȒȈȕȐșȚȍȘȖȚ ȊȖ ȔȖȔȍȕȚȖȚ ȒȖȋȈ ȘȈȟȒȈȚȈ ȕȈ 
ȒȈȕȐșȚȍȘȖȚ ȕȈ ȘȖȉȖȚșȒȈȚȈ ȘȈȒȈ ȋȖ ȏȈȜȈќȈ ȒȈȕȐșȚȍȘȖȚ șȖ ȗȘȐȔȍȘȖȞȐ гǹȓȐȒȈ пп).  
 
 
ǹȓȐȒȈ ппх ǸȖȉȖȚșȒȈ ȘȈȒȈ șȖ ȒȈȕȐșȚȍȘ șȖ ȗȘȐȔȍȘȖȞȐ 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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ǲȍȘȚȘȐџ ȏȈ ȊȈȌȍȱȍ  
ǲȍȘȚȘȐџȖȚ ȏȈ ȊȈȌȍȱȍ гǹȓȐȒȈ прд șȍ ȒȖȘȐșȚȐ ȏȈ ȊȈȌȍȱȍ ȕȈ ȏȈȔȘȏȕȈȚȐȚȍ ȗȘȐȔȍȘȖȞȐ. 
ǹȓȐȟȍȕ ȍ ȕȈ ȏȈȔȘȏȕțȊȈȟȖȚ șȖ ȒȖȕȚȘȖȓȐȘȈȕȈ șȚȈȗȒȈ ȕȈ ȓȈȌȍȱȍ ȖșȊȍȕ ȠȚȖ ȋȐ ȕȍȔȈ ȌȊȍȚȍ ȊȘȈȚȐ 
Ȑ ȊȍȕȚȐȓȈȚȖȘȖȚ. ǵȈ ȕȐȊȕȖ ȔȍșȚȖ ȐȔȈ ȘȈȔȒȈ ȒȖȯȈ ȯȈ ȌȘȎȐ ȖȉȊȐȊȒȈȚȈ ȖȌ ȗȍȕȈ ȕȈ ȒȈȕȐșȚȍȘȖȚ. 
ǶȉȊȐȊȒȈȚȈ ȕȈ ȒȈȕȐșȚȍȘȖȚ ȋȖ ȠȚȐȚȐ ȗȘȐȔȍȘȖȒȖȚ ȖȌ ȏȈȋȘȍȊȈȱȍ ȒȖȋȈ șȍ ȖȚșȚȘȈȕțȊȈ ȖȌ 
șȒȓȈȌȐȠȚȍȚȖ ȊȖ BioArchive.  
 
 
ǹȓȐȒȈ прх ǲȍȘȚȘȐџ ȏȈ ȊȈȌȍњȍ șȖ ȒȈȕȐșȚȍȘ ȏȈ ȗȘȐȔȍȘȖȞȐ ȊȖ ȖȉȊȐȊȒȈ 
 
 
 
ǸȈȉȖȚȕȈ șȚȈȕȐȞȈ  
ǸȈȉȖȚȕȈȚȈ șȚȈȕȐȞȈ BioArchive ȊȒȓțȟțȊȈ ȒȖȔȗȯțȚȍȘз ȔȖȕȐȚȖȘз șȒȍȕȍȘ ȏȈ ȉȈȘȒȖȌз 
ȗȍȟȈȚȈȟ Ȑ ȌțȗȓȐȒȈȚȖȘ ȕȈ ȍȚȐȒȍȚȐ. ǹȖȜȚȊȍȘȖȚ ȏȈ șȐșȚȍȔȖȚ ȏȈ țȗȘȈȊțȊȈȱȍ șȖ ȗȘȐȔȍȘȖȞȐ ȐȔ 
ȌȖȏȊȖȓțȊȈ ȕȈ ȒȖȘȐșȕȐȞȐȚȍ șȖ ȈȌȔȐȕȐșȚȘȈȚȐȊȕȐ ȗȘȐȊȐȓȍȋȐȐ ȌȈ ȒȘȍȐȘȈȈȚз ȔȍȕțȊȈȈȚ Ȑ 
ȏȈȟțȊțȊȈȈȚ ȗȘȖȜȐȓȐ ȏȈ ȏȈȔȘȏȕțȊȈȱȍ. ǹȒȍȕȍȘȖȚ ȏȈ ȉȈȘȒȖȌ șȍ ȒȖȘȐșȚȐ ȏȈ ȌȈ șȍ Ȋȕȍșȍ 
ȐȌȍȕȚȐȜȐȒȈȞȐșȒȐȖȚ ȉȘȖȯ ȕȈ ȗȘȐȔȍȘȖȒȖȚ ȗȘȐ șȒȓȈȌȐȘȈȱȍȚȖ Ȑ ȊȈȌȍȱȍȚȖ ȕȈ ȗȘȐȔȍȘȖȞȐȚȍ. 
ǬțȗȓȐȒȈȚȖȘȖȚ ȕȈ ȍȚȐȒȍȚȐ ȋȐ ȗȍȟȈȚȐ ȍȚȐȒȍȚȐȚȍ șȖ ȉȈȘȒȖȌȖȊȐ șȖ ȐșȚȐȖȚ ȉȘȖȯ ȒȈȒȖ Ȑ 
ȗȘȐȔȍȘȖȒȖȚ ȏȈ ȍȚȐȒȍȚȐȘȈȱȍ ȕȈ ȒȍșȈȚȈ ȏȈ ȏȈȔȘȏȕțȊȈȱȍ Ȑ ȒȈȕȐșȚȍȘȖȚ ȏȈ șȒȓȈȌȐȘȈȱȍ.  
 
ǹȐșȚȍȔ ȏȈ ȒȖȕȚȘȖȓȈ ȕȈ Țȍȟȍȕ ȈȏȖȚ  
ǹȐșȚȍȔȖȚ ȏȈ ȒȖȕȚȘȖȓȈ ȕȈ Țȍȟȍȕ ȈȏȖȚз ȊȘȠȐ ȗȖșȚȖȯȈȕȖ șȓȍȌȍȱȍ Ȑ ȖȚȒȘȐȊȈ ȒȖȋȈ ȕȐȊȖȚȖ 
ȕȈ Țȍȟȍȕ ȈȏȖȚ ȍ ȕȈȌ ȐȓȐ ȗȖȌ ȗȘȍȚȝȖȌȕȖ ȗȖșȚȈȊȍȕȐȚȍ ȊȘȍȌȕȖșȚȐ.  
 
ǹȐșȚȍȔ ȏȈ ȔȐȒȘȖȗȘȖȞȍșȖȘșȒȈ ȒȖȕȚȘȖȓȈ  
ǴȐȒȘȖȗȘȖȞȍșȖȘȖȚ ȋȖ ȒȖȕȚȘȖȓȐȘȈ ȌȊȐȎȍȱȍȚȖ ȕȈ ȘȖȉȖȚșȒȈȚȈ ȘȈȒȈ Ȑ ȖȚȊȖȘȈȱȍȚȖ Ȑ 
ȏȈȚȊȖȘȈȱȍȚȖ ȕȈ ȊȘȈȚȐȚȍ ȕȈ ȏȈȔȘȕȏțȊȈȟȖȚ șȖ ȒȖȕȚȘȖȓȐȘȈȕȈ șȚȈȗȒȈ ȕȈ ȓȈȌȍȱȍ. ǹȐșȚȍȔȖȚ ȏȈ 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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ȒȖȕȚȘȖȓȈ ȐșȚȖ ȚȈȒȈз șȐșȚȍȔȈȚșȒȐ ȋȐ ȌȈȊȈ șȗȍȞȐȜȐȟȕȐȚȍ ȈȌȘȍșȐ ȕȈ ȒȖȐ șȍȒȖȯ ȒȈȕȐșȚȍȘ ȒȖȯ 
șȖȌȘȎȐ ȗȘȐȔȍȘȖȒ ȚȘȍȉȈ ȌȈ șȍ șȒȓȈȌȐȘȈ Ȑ ȯȈ ȖȌȘȎțȊȈ ȓȖȒȈȞȐȯȈȚȈ ȕȈ șȍȒȖȯ șȗȍȞȐȜȐȟȍȕ 
ȗȘȐȔȍȘȖȒ ȊȖ ȉȈȏȈȚȈ ȕȈ ȗȖȌȈȚȖȞȐ.  
ǶȚȒȈȒȖ ȏȈȔȘȏȕțȊȈȱȍȚȖ ќȍ șȍ ȒȖȔȗȓȍȚȐȘȈз ȊȖ ȉȈȏȈȚȈ ȕȈ ȗȖȌȈȚȖȞȐȚȍ șȍ ȔȍȔȖȘȐȘȈ 
ȐȌȍȕȚȐȜȐȒȈȞȐșȒȐȖȚ ȉȘȖȯ ȕȈ ȗȘȐȔȍȘȖȒȖȚз ȊȘȍȔȍȚȖ Ȑ ȌȈȚțȔȖȚ ȒȖȋȈ ȗȘȐȔȍȘȖȒȖȚ ȍ ȏȈȔȘȏȕȈȚз 
ȒȈȒȖ Ȑ ȗȖȌȈȚȖȞȐȚȍ ȏȈ ȚȍȔȗȍȘȈȚțȘȈȚȈ Ȑ ȊȘȍȔȍȚȖ ȏȈ ȊȘȍȔȍ ȕȈ ȏȈȔȘȏȕțȊȈȱȍȚȖ ȕȈ ȗȘȐȔȍȘȖȒȖȚ. 
BioArchive ȗȖșȍȌțȊȈ ȕȍȗȘȍȒȐȕȈȚȖ ȕȈȗȖȯțȊȈȱȍ ȒȖȍ ȖȊȖȏȔȖȎțȊȈ ȒȖȔȗȓȍȚȐȘȈȱȍ ȕȈ 
ȗȖșȚȈȊțȊȈȱȍȚȖ ȐȓȐ ȊȈȌȍȱȍȚȖ ȕȈ ȗȘȐȔȍȘȖȒȖȚ ȊȖ șȓțȟȈȯ ȕȈ ȗȘȍȒȐȕ ȕȈ ȍȓȍȒȚȘȐȟȕȈ ȍȕȍȘȋȐȯȈ.  
 
ǬȐȘȍȒȚȐȊȈ ȏȈ ȔȍȌȐȞȐȕșȒȐ țȘȍȌ șȗȖȘȍȌ ȒȖјȈ șȍ ȘȈȕȋȐȘȈȈȚ ȒȖȕȚȍјȕȍȘȐȚȍ  
ǬȐȘȍȒȚȐȊȈ ǭǹ фокпнкǭǭǯ ȏȈ ȔȍȌȐȞȐȕșȒȐ țȘȍȌȐ гǯȈȒȖȕȖȌȈȊȕȈ țȘȍȌȉȈ фркфуд. 
 
ǲȖȕȚȘȖȓȍȕ ȗȈȕȍȓ TEC оллл  
 
 
ǹȓȐȒȈ псх ǲȖȕȚȘȖȓȍȕ ȗȈȕȍȓ ȏȈ BioArchive șȐșȚȍȔȖȚ 
 
TEC 3000 ȍ ȕȈȗȘȍȌȍȕ șȐșȚȍȔ ȒȖȯ șȖ șȊȖȐȚȍ ȒȈȘȈȒȚȍȘȐșȚȐȒȐ Ȕț ȖȊȖȏȔȖȎțȊȈ ȕȈ 
ȒȖȕȚȘȖȓȍȘȖȚ ȌȈ ȯȈ șȓȍȌȐ Ȑ ȒȖȕȚȘȖȓȐȘȈ șȘȍȌȐȕȈȚȈ ȊȖ ȏȈȔȘȏȕțȊȈȟȖȚ șȖ ȊȐșȖȒȖ ȕȐȊȖ ȕȈ 
ȗȘȍȞȐȏȕȖșȚ.  
 
ǸǹпуркASCIIкљOBDUS  
- ǴȍȔȖȘȐȯȈх ǿțȊȈ ȏȈȗȐȠȈȕȈ ȐȕȜȖȘȔȈȞȐȯȈ ȏȈ ȊȘȍȔȍ Ȑ ȌȈȚțȔ ȕȈ ȗȖșȓȍȌȕȐȚȍ ол.ллл ȒȖȕȚȘȖȓȕȐ 
ȕȈșȚȈȕȐ.  
 
ǲȘȐȖȋȍȕȐȚȍ șȐșȚȍȔȐ ȏȈ ȒȖȕȏȍȘȊȈȞȐȯȈ ȕȈ ȉȐȖȓȖȠȒȖ ȗȘȖȌțȒȚȐз љVEз șȍ ȌȐȏȈȯȕȐȘȈȕȐз 
ȗȘȖȐȏȊȍȌȍȕȐ Ȑ ȚȍșȚȐȘȈȕȐ ȊȖ șȖȋȓȈșȕȖșȚ șȖ șȐșȚȍȔ ȏȈ ȒȖȕȚȘȖȓȈȚȈ ȕȈ ȒȊȈȓȐȚȍȚȖȚ Ȑ ȕȈȗȘȍȌȕȈ 
ȉȍȏȉȍȌȕȖșȚ.  
ǹȐȚȍ ȗȘȖȐȏȊȖȌȐ ȏȈ ȗȈȏȈȘȖȚ ȕȈ ȒȘȐȖȉȐȖȓȖȋȐȯȈз șȍ ȌȐȏȈȯȕȐȘȈȕȐз ȗȘȖȐȏȊȍȌȍȕȐ Ȑ 
ȌȐșȚȘȐȉțȐȘȈȕȐ șȖ șȓȍȌȍȱȍ ȕȈ ȒȊȈȓȐȚȍȚȍȕ șȐșȚȍȔ ȖȌȖȉȘȍȕ ȊȖ șȖȋȓȈșȕȖșȚ șȖ ISO фллл. 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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ȉд ǬȍȊȈȘȖȊȐ șȈȌȖȊȐ љVE Chart - ǺȘȈȕșȗȖȘȚȍȘȐ șȖ ȗȈȘȕȈ ȜȈȏȈ ȏȈ ȚȘȈȕșȗȖȘȚ ȕȈ ȗȘȐȔȍȘȖȞȐ 
 
ǹȍȘȐȯȈȚȈ ȚȘȈȕșȗȖȘȚȍȘȐ ȕȈ ȗȈȘȍȈз ȍ ȌȐȏȈȯȕȐȘȈȕȈ ȏȈ ȉȍȏȉȍȌȍȕ ȚȘȈȕșȗȖȘȚ ȕȈ ȉȐȖȓȖȠȒȐ 
ȗȘȐȔȍȘȖȞȐ ȕȈ ȒȘȐȖȋȍȕȐ ȚȍȔȗȍȘȈȚțȘȐ г-мрл°Cд.  
 
 
ǹȓȐȒȈ птх ǬȍȊȈȘȖȊȐ șȈȌȖȊȐ ȏȈ ȚȘȈȕșȗȖȘȚ ȕȈ ȒȓȍȚȒȐ 
 
ǰȏȘȈȉȖȚȍȕȐ șȍ ȖȌ ȐȏȌȘȎȓȐȊз ȓȍșȍȕ ȈȓțȔȐȕȐțȔз șȖ ȊȋȘȈȌȍȕ ȝȐȌȘȖȜȖȉȐȟȍȕ ȈȗșȖȘȉȍȕȚз 
ȒȖȯ șȖȌȘȎȐ Țȍȟȍȕ ȈȏȖȚ ȏȈ ȚȘȈȕșȗȖȘȚ „ȉȍȏ ȐșȚțȘȈȱȍ―.  
ǨȗșȖȘȉȍȕȚȖȚ ȐșȚȖ ȚȈȒȈ ȖȌȉȐȊȈ ȊȓȈȋȈ Ȑ ȊȓȈȎȕȖșȚз ȖȉȍȏȉȍȌțȊȈȯќȐ ȔȈȒșȐȔȈȓȕȖ ȊȘȍȔȍ ȕȈ 
ȖȌȘȎțȊȈȱȍ. ǺȖȈ ȯȈ ȍȓȐȔȐȕȐȘȈ ȗȖȚȘȍȉȈȚȈ ȏȈ șțȠȍȱȍ ȕȈ ȍȌȐȕȐȞȐȚȍ ȗȖȔȍѓț țȗȖȚȘȍȉȐȚȍ. 
ǯȈȠȚȐȚȕȖ ȗȈȒțȊȈȱȍ ȏȈ ȚȘȈȕșȗȖȘȚз ȌȖșȚȈȗȍȕ ȏȈ șȐȚȍ ȔȖȌȍȓȐз ȒȖȯ ȋȖ ȠȚȐȚȐ ȒȖȕȚȍȯȕȍȘȖȚ ȖȌ 
ȕȈȊȈȓțȊȈȱȍз Ȑ ȗȖȔȈȋȈ ȗȘȐ șȐȋțȘȕȖșȚȈ ȕȈ ȚȘȈȕșȗȖȘȚȖȚ.  
ǶȊȐȍ ȒȖȕȚȍȯȕȍȘȐ ȔȖȎȍ ȌȈ șȍ ȐșȒȖȘȐșȚȈȚ ȏȈ ȚȘȈȕșȗȖȘȚ ȕȈ ȗȘȐȔȍȘȖȞȐз șȖ 
ȒȓȈșȐȜȐȒȈȞȐȯȈ „ȕȍȖȗȈșȕȐ― ȕȐȏ ȞȍȓȐȖȚ șȊȍȚз ȕȈȔȈȓțȊȈȯќȐ ȋȐ ȚȘȖȠȖȞȐȚȍ Ȑ ȖȊȖȏȔȖȎțȊȈȯќȐ 
ȉȍȏȉȍȌȕȖșȚ ȕȈ ȗȘȐȔȍȘȖȞȐȚȍ.  
ǪȖ șȐȚȍ ȔȖȌȍȓȐ ȊȒȓțȟȍȕȐ șȍ ȌȘȎȈȟȐ Ȑ ȒȈȕȐșȚȍȘȐ ȏȈ șȒȓȈȌȐȘȈȱȍ ȕȈ ȉȐȖȓȖȠȒȐ 
ȔȈȚȍȘȐȯȈȓȐ гȞȍȊȒȐз ȈȔȗțȓȐз ȒȍșȐ șȖ ȒȘȊд. 
 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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ǹȓȐȒȈ пух ШȍȔȈ ȕȈ MVE ȒȘȐȖ ȚȘȈȕșȗȖȘȚȍȘ 
 
A. ǬȐȏȈȯȕȖȚ ȖȌ ȓȍșȍȕ ȈȓțȔȐȕȐțȔ ȋȐ ȕȈȔȈȓțȊȈ ȚȘȖȠȖȞȐȚȍ ȏȈ ȚȘȈȕșȗȖȘȚ  
B. ǹȐȚȍ ȔȖȌȍȓȐ ȌȖȈѓȈȈȚ șȖ ȔȍȝȈȕȐȏȈȔ ȏȈ ȏȈȒȓțȟțȊȈȱȍ ȏȈ ȞȍȓȐ ȕȈ ȚȘȈȕșȗȖȘȚ  
C. ǾȍȊȒȈ ȒȈȯ ȋȘȓȖȚȖ – ȞȊȘșȚȈȚȈ ȞȍȊȒȈ ȒȈȯ ȋȘȓȖȚȖ ȯȈ ȕȈȔȈȓțȊȈ ȏȈȋțȉȈȚȈ ȕȈ Țȍȟȍȕ ȈȏȖȚ  
D. ǵȈȗȘȍȌȕȐȖȚ șȐșȚȍȔ ȏȈ ȝȍȔȐșȒȖ ȏȈȌȘȎțȊȈȱȍ ȕȈ ȊȈȒțțȔ ȖȊȖȏȔȖȎțȊȈ ȖȌȓȐȟȕȐ ȗȍȘȜȖȘȔȈȕșȐ 
ȕȈ ȊȈȒțțȔȖȚ  
E. ǶȌȓȐȟȍȕ ȝȐȌȘȖȜȖȉȐȟȍȕ ȈȗșȖȘȉȍȕȚ – ȓȍșȍȕ ȏȈ ȌȍȒȖȕȚȈȔȐȕȈȞȐȯȈ – ȖȌȉȐȊȈ ȊȓȈȋȈ Ȑ ȊȓȈȎȕȖșȚ 
ȗȘȐ ȖȌȘȎțȊȈȱȍ ȕȈ șȘȍȌȐȕȈ ȊȖ ȒȖȔȖȘȈȚȈ ȖȌ -мрл°C  
F. ǰȏȖȓȈȞȐȯȈ – ǵȈȗȘȍȌȕȐȖȚ șȐșȚȍȔ ȏȈ ȐȏȖȓȈȞȐȯȈ ȖȌ ȉȘȍȕȌȖȚ љVE ȖȊȖȏȔȖȎțȊȈ ȔȈȒșȐȔȈȓȕȐ 
ȚȍȘȔȈȓȕȐ ȗȍȘȜȖȘȔȈȕșȐ  
 
 
6.2.о.п ǹȈȌȖȊȐ ȗȖȌ ȗȘȐȚȐșȖȒ  
 
ǹȈȌȖȚ ȗȖȌ ȗȘȐȚȐșȖȒ ȐȔȈ ȐȏȖȓȐȘȈȕȈ ȊȈȒțțȔșȒȈ ȏȈȠȚȐȚȕȈ ȖȉȊȐȊȒȈ ȖȌ ȕȍ’ȘѓȖșțȊȈȟȒȐ 
ȟȍȓȐȒз ȐȌȍȈȓȍȕ ȍ ȏȈ ȚȘȈȕșȗȖȘȚз șȒȓȈȌȐȘȈȱȍз ȐșȗȖȘȈȒȈ ȕȈ ȒȘȐȖȋȍȕȐ ȚȍȟȕȖșȚȐ ȗȖȌ ȕȐȏȖȒ 
ȗȘȐȚȐșȖȒз Ȑ ȖȉȐȟȕȖ șȍ ȒȖȘȐșȚȐ ȏȈ Țȍȟȍȕ ȈȏȖȚ.  
 
ǹȐȚȍ țȘȍȌȐ șȍ ȊȖ șȖȋȓȈșȕȖșȚ șȖ ǭȊȘȖȗșȒȐȚȍ ȘȍȋțȓȈȚȐȊȐ TPED гǬȐȘȍȒȚȐȊȈ ȏȈ 
ȚȘȈȕșȗȖȘȚȕȈ ȖȗȘȍȔȈ ȗȖȌ ȗȘȐȚȐșȖȒд. 
 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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ǬȍȊȈȘȖȊȐ șȈȌȖȊȐ BioArchive - Wessington Cryogenics PVплл șȖȋȓȈșȕȖ ǬȐȘȍȒȚȐȊȈȚȈ 
ȏȈ ȚȘȈȕșȗȖȘȚȕȈ ȖȗȘȍȔȈ ȗȖȌ ȗȘȐȚȐșȖȒ 
 
 
ǹȓȐȒȈ пфх ǹȈȌ ȏȈ șȒȓȈȌȐȘȈњȍ ȕȈ ȈȏȖȚ 
 
ǹȍȘȐȯȈȚȈ PV ȕȈ șȈȌȖȊȐ ȗȖȌ ȗȘȐȚȐșȖȒ ȏȈ șȒȓȈȌȐȘȈȱȍ ȕȈ Țȍȟȍȕ ȈȏȖȚ Ȑ ȈȘȋȖȕ ȍ șȖȖȌȊȍȚȕȈ 
ȏȈ ȗȘȐȔȍȕȈ ȊȖ ȐȕȌțșȚȘȐșȒȖз ȔȍȌȐȞȐȕșȒȖз ȐșȚȘȈȎțȊȈȟȒȖ Ȑ ȒȘȐȖȉȐȖȓȖȠȒȖ ȗȖȓȍ. ǹȍȒȖȯ șȈȌ ȍ 
ȌȐȏȈȯȕȐȘȈȕ ȈȊȚȖȔȈȚșȒȐ ȌȈ ȋȖ ȖȌȘȎȐ ȗȘȐȚȐșȖȒȖȚ ȕȈ ȗȘȍȚȝȖȌȕȖ ȗȖșȚȈȊȍȕȖȚȖ ȕȐȊȖ ȒȖȘȐșȚȍȯќȐ 
ȘȍȋțȓȈȚȖȘ ȏȈ șȖȏȌȈȊȈȱȍ ȕȈ ȗȘȐȚȐșȖȒ.  
 
 
6.2.о.р ǹȐșȚȍȔ ȏȈ ȕȈȌȏȖȘ  
 
ǶȗȠȚ ȖȗȐș ȕȈ șȐșȚȍȔȖȚ ȏȈ ȕȈȌȏȖȘ гȒȖј șȍ ȒȖȘȐșȚȐ ȏȈ ȉȐȖȉȈȕȒȈ Ȑ ȓȈȉȖȘȈȚȖȘȐјȈд 
 
ǹȓȐȒȈ рлх ǪȐȏțȍȓȍȕȖ șȓȍȌȍњȍ Ȑ ȒȖȕȚȘȖȓȈ ȕȈ ȉȐȖȉȈȕȒȈȚȈ Ȑ ȓȈȉȈȘȈȚȖȘȐјȈȚȈ 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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ǹȐșȚȍȔȖȚ ȏȈ ȕȈȌȏȖȘ Ȑ ȈȊȚȖȔȈȚȐȏȈȞȐȯȈ ȍ SCADA гSupervisory Control and Data  
Acquisition – ǹȐșȚȍȔ ȏȈ șțȗȍȘȊȐȏȖȘȕȖ țȗȘȈȊțȊȈȱȍ Ȑ ȈȒȊȐȏȐȞȐȯȈ ȕȈ ȗȖȌȈȚȖȞȐдз Ț.ȍ. ȔȖȎȍ ȌȈ 
șȓȍȌȐ Ȑ ȒȖȕȚȘȖȓȐȘȈ ȐȕșȚȈȓȈȞȐȐ ȊȖ ȔȍȌȐȞȐȕșȒȐ Ȑ ȐȕȌțșȚȘȐșȒȐ ȗȖȓȐȱȈ.  
ǹȐșȚȍȔȖȚ ȍ ȔȖȌțȓȈȘȍȕ Ȑ ȍ șȖșȚȈȊȍȕ ȖȌ о ȌȍȓȈх  
-ǷȘȖȋȘȈȔȈȉȐȓȍȕ ǳȖȋȐȟȒȐ ǲȖȕȚȘȖȓȍȘ гPјCдх ȒȖȯ ȐȏȊȘȠțȊȈ ȖȗȍȘȈȞȐȐ ȕȈ ȈȊȚȖȔȈȚȐȏȈȞȐȯȈ Ȑ 
ȒȖȕȚȘȖȓȈ ȕȐȏ ȞȍȓȐȖȚ șȐșȚȍȔ. ǶȗȘȍȔȍȕ ȍ șȖ ȗȘȐȒȓțȟȖȒ RSпнн ȐȓȐ ȗȘȐȒȓțȟȖȒ јAњ-Ethernet șȖ 
ȗȘȖȚȖȒȖȓ TCPкIP ȏȈ ȒȖȕȍȒȞȐȐ șȖ ȐȕȌțșȚȘȐșȒȐ ȒȖȔȗȯțȚȍȘз ȗȖȊȍќȍ ȒȖȔțȕȐȒȈȞȐșȒȐ 
ȗȘȐȒȓțȟȖȞȐ RSпуркRSпнн ȏȈ ȒȖȕȍȒȞȐȯȈ șȖ șȗȖȘȍȌȕȐ ȌȈȓȍȟȐȕșȒȐ ȍȌȐȕȐȞȐ гRTUд; 
-ǬȍȓȐȟȐȕșȒȐ ȍȌȐȕȐȞȐ гRTU - Remote Telemetry and control Unitдх ȔȖȌțȓȐ ȗȖȊȘȏȈȕȐ șȖ ȊȓȍȏȕȐ 
к ȐȏȓȍȏȕȐ țȘȍȌȐ ȗȘȍȒț ȔȈȋȐșȚȘȈȓȈ RSпур. ǬȈȓȍȟȐȕșȒȐȚȍ ȍȌȐȕȐȞȐ ȔȖȎȍ ȌȈ ȉȐȌȈȚ ȌȐȋȐȚȈȓȕȐ 
гSмллд ȌȈ ȟȐȚȈȈȚ șȐȋȕȈȓȐ ȒȈȒȖ șȍȕȏȖȘȐȚȍ ȏȈ ȗȘȐȚȐșȖȒз ȚȍȘȔȐșȚȖȘ șȍȕȏȖȘȐз ȌȈ ȖȋȘȈȕȐȟȈȚ 
ȗȘȐȒȓțȟȖȞȐ ȐȚȕ. ȐȓȐ ȈȕȈȓȖȋȕȐ ȌȈ ȟȐȚȈȈȚ ȊȘȍȌȕȖșȚȐ ȒȈȒȖ ȕȈ ȗȘȐȔȍȘ ȚȍȔȗȍȘȈȚțȘȈз ȗȘȐȚȐșȖȒз 
ȕȐȊȖȈз ȗȘȖȞȍȕȚ ȕȈ ȒȐșȓȖȘȖȌ ȐȚȕ.; 
-ǰȕȌțșȚȘȐșȒȐ ȒȖȔȗȯțȚȍȘ гIndustrial PC - IPCдз ȗȖȊȘȏȈȕ ȖȌ ȍȌȕȈȚȈ șȚȘȈȕȈ șȖ ǷȘȖȋȘȈȔȈȉȐȓȕȐȖȚ 
ǳȖȋȐȟȒȐ ǲȖȕȚȘȖȓȍȘ ȗȘȍȒț ȗȘȐȒȓțȟȖȒȖȚ RSпнн ȐȓȐ ȗȘȐȒȓțȟȖȒȖȚ јAњ-Ethernetз Ȉ ȖȌ ȌȘțȋȈȚȈ 
șȚȘȈȕȈ șȖ ȐȕȚȘȈȕȍȚ к ȐȕȚȍȘȕȍȚ. ǰȕȌțșȚȘȐșȒȐȖȚ ȒȖȔȗȯțȚȍȘз ȒȖȘȐșȚȍȯќȐ ȋȖ șȐșȚȍȔșȒȐȖȚ 
șȖȜȚȊȍȘз țȗȘȈȊțȊȈ șȖ ȉȈȏȈ ȕȈ ȗȖȌȈȚȖȞȐ гDBљSд Ȑ ȯȈ ȖȉȍȏȉȍȌțȊȈ ȜțȕȒȞȐȖȕȈȓȕȖșȚȈ ȕȈ Ȋȍȉ 
șȍȘȊȍȘȖȚ.  
 
 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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ǹȓȐȒȈ рмх ǬȍȚȈȓȍȕ ȗȘȐȒȈȏ ȕȈ ǬȍȊȈȘȖȊ șȈȌ 
 
ǹȖȜȚȊȍȘȖȚ ȏȈ ȐșȗȘȈќȈȱȍз ȊȖ șȓțȟȈȯ ȕȈ ȈȓȈȘȔз ȔȖȎȍ ȌȈ ȐșȗȘȈȚȐ ȚȖȟȕȐ ȐȕȜȖȘȔȈȞȐȐ ȌȖ 
ȖȗȍȘȈȚȖȘȐȚȍ Ȑ ȌȖ ȒȊȈȓȐȜȐȒțȊȈȕȐȚȍ ȚȍȝȕȐȟȈȘȐ.  
 
ǹȖȜȚȊȍȘȖȚ ȏȈ ȗȘȐșȚȈȗ ȋȖ ȒȖȕȚȘȖȓȐȘȈ ȗȘȐșȚȈȗȖȚ ȕȈ ȖȗȍȘȈȚȖȘȖȚ ȌȖ ȒȘȐȚȐȟȕȐȚȍ 
ȗȘȖșȚȖȘȐ ȕȈ ȗȖȋȖȕȖȚ. 
 
ǹȓȐȒȈ рнх ǩȍȏȉȍȌȕȖșȕȐ ȉȍџȖȊȐ ȏȈ ȌȊȐȎȍњȍ ȕȐȏ ȉȐȖȉȈȕȒȈȚȈ 
 
ǩȍџȖȊȐȚȍ șȍ ȟȐȚȈȈȚ ȖȌ ȘȈȌȐȖȜȘȍȒȊȍȕȚȕȐ ȚȘȈȕșȗȖȕȌȍȘȐ. ǺȘȈȕșȗȖȕȌȍȘȐȚȍ Sмун ȔȖȎȍ 
ȌȈ ȉȐȌȈȚ ȊȋȘȈȌȍȕȐ ȊȖ рло ȒțȚȐȐ ȖȌ ȕȈȯȗȖȗțȓȈȘȕȐȚȍ ȉȘȍȕȌȖȊȐ. 
ǹȐșȚȍȔȖȚ ȏȈ ȈȕȚȐȒȘȈȎȉȈ ȈȊȚȖȔȈȚșȒȐ șȍ ȈȒȚȐȊȐȘȈ ȒȖȋȈ ȕȍ ȍ ȗȘȐșțȚȍȕ ȕȐȚț ȍȌȍȕ 
ȖȗȍȘȈȚȖȘ ȊȖ ȌȈȌȍȕ ȟțȊșȚȊȐȚȍȓȍȕ ȗȘȖșȚȖȘ Ȑ ȈȊȚȖȔȈȚșȒȐ șȍ ȌȍȈȒȚȐȊȐȘȈ ȒȖȋȈ ȖȗȍȘȈȚȖȘȖȚ șȍ 
ȘȍȋȐșȚȘȐȘȈ șȖ ȗȖȔȖȠ ȕȈ ȉȍџȖȚ.  
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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ǹȓȐȒȈ рох ǫȘȈȜȐȟȒȐ ȗȘȐȒȈȏ ȕȈ ȈȓȈȘȔ ȐșȒȓțȟȍȕ Ȑ ȊȒȓțȟȍȕ 
 
ǴȖȌțȓȖȚ eagle.graph ȖȊȖȏȔȖȎțȊȈ ȗȘȐȒȈȎțȊȈȱȍз ȗȍȟȈȚȍȱȍ Ȑ ȍȒșȗȖȘȚȐȘȈȱȍ ȕȈ 
ȋȘȈȜȐȒȖȕȐз ȒȈȌȍ ȠȚȖ ȖșȒȈȚȈ x ȋȖ ȗȘȍȚșȚȈȊțȊȈ ȊȘȍȔȍȚȖз Ȉ ȖșȒȈȚȈ y ȋȐ ȗȘȍȚșȚȈȊțȊȈ ȈȕȈȓȖȋȕȐȚȍ 
ȊȘȍȌȕȖșȚȐ. ǰ ȊȘȍȔȍȚȖ Ȑ ȊȐȏțȍȓȐȏȐȘȈȕȐȚȍ ȊȘȍȌȕȖșȚȐ șȍ ȐȏȉȐȘȈȈȚ ȗȘȍȒț șȖȖȌȊȍȚȕȐ 
ȒȖȔȗȖȕȍȕȚȐ ȊȕȈȚȘȍ ȊȖ ȈȗȓȐȒȈȞȐȯȈȚȈ. ǹȖ ȒȖȘȐșȚȍȱȍ ȕȈ eagle.graph ȓȍșȕȖ ȍ ȌȈ șȍ ȗȘȐȒȈȎȈȚ 
ȊȘȍȌȕȖșȚȐ șȒȓȈȌȐȘȈȕȐ ȊȖ ȉȈȏȈȚȈ ȕȈ ȗȖȌȈȚȖȞȐз ȒȈȒȖ ȕȈ ȗȘȐȔȍȘз ȚȍȔȗȍȘȈȚțȘȈз ȕȐȊȖз ȗȘȐȚȐșȖȒз 
ȐȚȕ.  
ǴȖȌțȓȖȚ cryo ȖȊȖȏȔȖȎțȊȈ ȘȈȉȖȚȈз ȕȈ ȞȍȓȖșȕȖ ȈȊȚȖȔȈȚșȒȐ ȕȈȟȐȕз ȊȖ ȏȖȕȈȚȈ ȕȈ 
șȒȓȈȌȐȘȈȱȍ ȒȖȯȈ ȒȖȘȐșȚȐ Țȍȟȍȕ ȈȏȖȚ гȉȐȖȉȈȕȒȈд.  
 
ǹȒȓȈȌȐȘȈȱȍ ȕȈ ȗȖȌȈȚȖȞȐ  
 
ǹȐșȚȍȔȖȚ ȗȖșȚȖȯȈȕȖ ȋȐ șȒȓȈȌȐȘȈ ȗȖȌȈȚȖȞȐȚȍ ȖȚȒȘȐȍȕȐ ȊȖ ȚȍȒȖȚ ȕȈ ȕȍȋȖȊȖȚȖ ȘȈȉȖȚȍȱȍ. 
ǷȖȚȖȟȕȖз ȋȖ șȓȍȌȐ șȍȒȖȯ ȕȈșȚȈȕз ȗȘȍȌțȗȘȍȌțȊȈȱȍ Ȑ ȈȓȈȘȔ. ǷȖȚȖȈз ȋȐ șȒȓȈȌȐȘȈ ȗȖȌȈȚȖȞȐȚȍ ȏȈ 
ȚȍȔȗȍȘȈȚțȘȈ Ȑ ȕȐȊȖȈ ȕȈ șȐȚȍ ǬȍȊȈȘȖȊȐ șȈȌȖȊȐ șȖ ȔȐȕȐȔȈȓȍȕ ȐȕȚȍȘȊȈȓ ȖȌ ȍȌȕȈ ȔȐȕțȚȈ.  
ǹȒȓȈȌȐȘȈȕȐȚȍ ȗȖȌȈȚȖȞȐ șȍ ȖȉȕȖȊțȊȈȈȚ șȍȒȖȐ мн ȔȍșȍȞȐз ȚȈȒȈ ȠȚȖ ȒȖȘȐșȕȐȒȖȚ șȍ 
șȖȊȍȚțȊȈ ȌȈ ȐȏȊȘȠȐ ȗȍȘȐȖȌȐȟȕȈ ȌȖȗȖȓȕȐȚȍȓȕȈ ȖȗȍȘȈȞȐȯȈ.  
ǹȒȓȈȌȐȘȈȕȐȚȍ ȗȖȌȈȚȖȞȐ ȔȖȎȈȚ ȈȊȚȖȔȈȚșȒȐ ȌȈ șȍ ȏȈȟțȊȈȈȚ ȊȖ ȌȈȓȍȟȕȈ ȗȈȗȒȈз 
ȌȍȜȐȕȐȘȈȕȈ ȖȌ ȒȘȈȯȕȐȖȚ ȒȖȘȐșȕȐȒ гȕȈ ȋȓȈȊȍȕ șȍȘȊȍȘ ȐȓȐ ȕȈ ȒȖȔȗȯțȚȍȘд.  
ǷȖ ȐȏȉȖȘз ȔȖȎȍ ȌȈ șȍ ȗȖȉȈȘȈ ȐȕȌțșȚȘȐșȒȐ ȒȖȔȗȯțȚȍȘ șȖ șȐșȚȍȔ RAID șȖ ȌȊȖȍȕ ȝȈȘȌ 
ȌȐșȒ ȏȈ ȌȈ șȍ ȏȋȖȓȍȔȐ șȐȋțȘȕȖșȚȈ ȕȈ ȗȖȌȈȚȖȞȐȚȍ Ȑ ȔȖȎȕȖșȚȈ ȏȈ ȘȍȒȖȕșȚȘțȒȞȐȯȈ ȕȈ 
ȗȖȌȈȚȖȞȐȚȍ ȊȖ șȓțȟȈȯ ȕȈ ȜȐȏȐȟȒȈ ȖȠȚȍȚȈ ȕȈ ȍȌȍȕ ȝȈȘȌ ȌȐșȒ. ǪȖ ȖȊȖȯ șȓțȟȈȯ ȔȖȎȍ ȌȈ șȍ 
ȋȈȘȈȕȚȐȘȈ ȗȍȘȐȖȌ ȕȈ șȒȓȈȌȐȘȈȱȍ ȖȌ р ȋȖȌȐȕȐ.  
ǨȊȚȖȔȈȚȐȏȈȞȐȯȈȚȈ ȕȈ ȉȐȖȉȈȕȒȈȚȈ гȒȖȕȚȘȖȓȈ ȕȈ ǬȍȊȈȘȖȊȐ șȈȌȖȊȐз ȒȖȕȚȘȖȓȈ ȕȈ 
ȊȍȕȚȐȓȈȞȐȯȈз ȒȖȕȚȘȖȓȈ ȕȈ ȓȈȌȍȱȍз ȒȖȕȚȘȖȓȈ ȕȈ ȗȘȐșȚȈȗз ȐȚȕ.д ȞȍȓȖșȕȖ șȍ țȗȘȈȊțȊȈ șȖ ȗȖȔȖȠ 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
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ȕȈ ȐȕȚȍȘȈȒȚȐȊȍȕ Sолл.smartPјCз ȒȖȯ ȐȔȈ ǳǾǬ ȌȐșȗȓȍȯ ȊȖ ȉȖȯȈ ȖȌ онлxнпл ȗȐȒșȍȓȐ șȖ ȍȒȘȈȕ 
ȕȈ ȌȖȗȐȘз ȏȈ ȌȈ șȍ ȒȖȕȜȐȋțȘȐȘȈ ȗȖȋȖȕȖȚ.  
ǫȓȈȊȕȈ Ȟȍȓ ȕȈ ȈȊȚȖȔȈȚșȒȐȖȚ șȐșȚȍȔ ȍ țȗȘȈȊțȊȈȱȍ șȖ ȈȊȚȖȔȈȚșȒȖȚȖ ȗȖȓȕȍȱȍ ȕȈ 
ȒȘȐȖȒȖȕȚȍȯȕȍȘȐȚȍ Ȑ ȉȍȏȉȍȌȕȖșȚȈ ȕȈ ȖȗȍȘȈȚȖȘȐȚȍ ȊȖ ȉȐȖȉȈȕȒȈȚȈ.  
Sолл.smartPјCз ȗȘȍȒț ȒȖȔțȕȐȒȈȞȐȐ ȗȘȍȒț ȓȐȕȐȯȈȚȈ RSпур ȒȖȕ RTU ȕȈ șȐșȚȍȔȖȚз 
ȔȖȎȍ ȌȈ țȗȘȈȊțȊȈ șȖх  
-ȌȖ сп ȌȐȋȐȚȈȓȕȐ ȊȓȍȏȖȊȐ гȜȓțȒșȖȔȍȚȈȘз șȖȕȌȐ ȏȈ ȗȘȐȚȐșȖȒз ȔȈȋȕȍȚȕȐ ȗȘȍȒȐȕțȊȈȟȐз șȍȕȏȖȘȐ 
ȕȈ ȌȊȐȎȍȱȍз ȚȍȘȔȈȓȕȐ șȍȕȏȖȘȐз ȒȖȗȟȐȱȈз ȐȚȕ.д; 
-ȌȖ сп ȌȐȋȐȚȈȓȕȐ ȐȏȓȍȏȐ гșȖȓȍȕȖȐȌȕȐ ȊȍȕȚȐȓȐз șȐȘȍȕȐз șȊȍȚȓȈз ȘȍȓȍȐз ȈȒȚȐȊȈȚȖȘȐз ȐȚȕ.д;  
-ȌȖ мс ȈȕȈȓȖȋȕȐ ȊȓȍȏȖȊȐ л-нлmA ȐкȐȓȐ п-нлmA гȒȖȕȊȍȘȚȖȘȐ ȕȈ ȗȘȐȚȐșȖȒз ȒȖȕȊȍȘȚȖȘȐ ȕȈ 
ȕȐȊȖз O2 / CO2 șȍȕȏȖȘȐз … з ȒȖȕȊȍȘȚȖȘȐ ȕȈ ȚȍȔȗȍȘȈȚțȘȈз ȐȚȕ.д; 
-ȌȖ мс ȈȕȈȓȖȋȕȐ ȐȏȓȍȏȐ л-нлmA ȐкȐȓȐ пкнлmA гȒȖȕȚȘȖȓȍȘ ȕȈ ȉȘȏȐȕȈȚȈ ȕȈ ȔȖȚȖȘȖȚ ȏȈ 
ȊȍȕȚȐȓȈȞȐȯȈз ȖȚȊȖȘȈȟ ȕȈ ȗȘȖȗȖȘȞȐȖȕȈȓȕȐȖȚ ȊȍȕȚȐȓз ȐȚȕ.д; 
-ȌȖ он ǬȍȊȈȘȖȊȐ șȈȌȖȊȐ ȖȌ ȚȐȗȖȚ Sмтл ȐкȐȓȐ TEC3000; 
-ȚȍȓȍȜȖȕșȒȐ ȉȐȘȈȟ ȒȖȯ ȐșȗȘȈќȈ ȈȓȈȘȔȕȐ șȐȋȕȈȓȐз ȗȘȍȒț ȋȓȈșȖȊȕȐ ȗȖȘȈȒȐ ȐȓȐ ǹǴǹз ȌȖ у 
ȘȈȏȓȐȟȕȐ ȚȍȓȍȜȖȕșȒȐ ȉȘȖȯȈ șȖ ȘȈȏȓȐȟȕȐ ȒȖȔȉȐȕȈȞȐȐ; 
-ȌȖ п ȋȓȈȊȕȐ ȞȍȊȒȖȊȖȌȐ șȖ Țȍȟȍȕ ȈȏȖȚзșȖ ȗȖȊȘȏȈȕȐ п ȊȓȍȏȕȐ șȖȓȍȕȖȐȌȕȐ ȊȍȕȚȐȓȐз п ȐȏȓȍȏȕȐ 
șȖȓȍȕȖȐȌȕȐ ȊȍȕȚȐȓȐз п șȖȕȌȐ ȏȈ ȚȍȔȗȍȘȈȚțȘȈ.  
 
Sолл.smartPјC ȍ ȗȖȊȘȏȈȕ șȖ ȐȕȌțșȚȘȐșȒȐ ȒȖȔȗȯțȚȍȘз ȒȖȯз ȒȖȘȐșȚȍȯќȐ ȋȖ șȖȜȚȊȍȘȖȚ ȕȈ 
ȔȖȚȖȘȖȚз țȗȘȈȊțȊȈ șȖ ȔȍȔȖȘȐȘȈȱȍ ȕȈ șȍȒȖȯȈ ȊȘȍȌȕȖșȚ Ȑ șȍȒȖȯ ȕȈșȚȈȕ ȕȈ ȉȐȖȉȈȕȒȈȚȈ. ǯȈȚȖȈ ȍ 
ȔȖȎȕȖз ȕȈ ȗȘȐȔȍȘз ȌȈ șȍ ȈȘȝȐȊȐȘȈȈȚ ȊȖ ȉȈȏȈ ȕȈ ȗȖȌȈȚȖȞȐ ȚȍȔȗȍȘȈȚțȘȐȚȍ ȕȈ ǬȍȊȈȘȖȊȐȚȍ 
șȈȌȖȊȐ ȐȓȐ ȕȐȊȖȈȚȈ ȕȈ ȈȏȖȚ.  
Sолл.smartPјC ȍ ȖȗȘȍȔȍȕ șȖ ȍȒȘȈȕ ȕȈ ȌȖȗȐȘ Ȑ ȔȍȒȐ ȒȖȗȟȐȱȈ ȒȖȐ ȖȊȖȏȔȖȎțȊȈȈȚ 
ȗȘȈȒȚȐȟȕȈ țȗȖȚȘȍȉȈ. ǻȌȖȉȕȈȚȈ Ȑ ȜțȕȒȞȐȖȕȈȓȕȈȚȈ ȚȘȈȕșȗȈȘȍȕȚȕȈ ȒțȚȐȯȈз șȖ Ȓȓțȟз 
ȖȊȖȏȔȖȎțȊȈ ȗȘȐșȚȈȗ șȈȔȖ ȌȖ ȖȊȓȈșȚȍȕȐȖȚ ȗȍȘșȖȕȈȓ. 
 
 
ǹȓȐȒȈ 54: PLC Modul Ѕолл 
 
 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
__________________________________________________________________________________ 
81 
 
ǫȘȈȜȐȟȒȈȚȈ ȔȈȗȈ ȋȐ ȗȖȚȍȕȞȐȘȈ ȜȐȏȐȟȒȐȚȍ ȒȈȘȈȒȚȍȘȐșȚȐȒȐ ȕȈ ȗȖȋȖȕȖȚ Ȑ ȊȘȍȌȕȖșȚȐȚȍ 
ȒȖȐ ȯȈ șȖȟȐȕțȊȈȈȚ гȕȈ ȗȘȐȔȍȘз аO2з ȚȍȔȗȍȘȈȚțȘȈ ȕȈ ȞȍȊȒȖȊȖȌȖȚз ȒȖȓȐȟȐȕȈ Țȍȟȍȕ ȈȏȖȚ ȊȖ 
ȘȍȏȍȘȊȖȈȘȖȚз ȗȘȐȚȐșȖȒ ȊȖ ȘȍȏȍȘȊȖȈȘȖȚз …д. 
ǶȉȐȟȕȖ șȍ ȊȋȘȈȌțȊȈ ȍȓȍȒȚȘȐȟȍȕ ȖȘȔȈȕ șȖ șȓȍȌȕȐȊȍ ȌȐȔȍȕȏȐȐх  
-ШȐȘȐȕȈ ш слл mm x ǬȖȓȎȐȕȈ ш плл x ȊȐșȐȕȈ ш мулл mm șȊȍȚȓȖ șȐȊȈ RAј тлон 
ǨȕȈȓȐȏȈȚȈ ȕȈ ȗȖȌȈȚȖȞȐ șȖ ȗȖȔȖȠ ȕȈ ȋȘȈȜȐȒȖȕȐ ȖȊȖȏȔȖȎțȊȈз ȕȈ ȗȘȐȔȍȘз ȌȐȘȍȒȚȕȖ ȌȈ 
șȍ ȈȕȈȓȐȏȐȘȈ ȗȖȚȘȖȠțȊȈȟȒȈȚȈ ȕȈ Țȍȟȍȕ ȈȏȖȚ. ǶȊȈȈ ȈȕȈȓȐȏȈ ȐșȚȖ ȚȈȒȈ ȍ ȖȓȍșȕȍȚȈ ȖȌ ȔȖȎȕȖșȚȈ 
ȌȈ șȍ șȓȍȌȈȚ ȘȈȏȓȐȟȕȐ ȊȘȍȌȕȖșȚȐ ȕȈ ȐșȚȈȚȈ ȊȘȍȔȍȕșȒȈ ȖșȒȈз ȗȈ ȚȈȒȈ șȍ șȗȖȘȍȌțȊȈȈȚ ȘȈȏȓȐȟȕȐ 
ȕȈȟȐȕȐ ȕȈ ȘȈȉȖȚȈ.  
 
ǹȓȐȒȈ ррх ǭȓȍȒȚȘȐȟȍȕ ȖȘȔȈȕ ȏȈ ȒȖȕȚȘȖȓȈ ȕȈ ȗȈȘȈȔȍȚȘȐȚȍ ȊȖ ȉȐȖȉȈȕȒȈȚȈ 
 
ǷȖșȚȖȯȈȚ ȗȖșȚȈȗȒȐ ȒȖȐ ȖȊȖȏȔȖȎțȊȈȈȚ ȌȈ șȍ șȗȖȘȍȌȐ ȗȖȚȘȖȠțȊȈȟȒȈȚȈ ȊȖ ȓȐȚȘȐ ȕȈ 
ȕȈȌȊȖȘȍȠȕȐȖȚ ȘȍȏȍȘȊȖȈȘ șȖ ȜȈȏȐȚȍ ȕȈ ȗȖȓȕȍȱȍ ȕȈ ȗȖȍȌȐȕȍȟȕȐȚȍ ȒȖȕȚȍȯȕȍȘȐ.  
 
ǺȈȉȍȓȈ рх ǷȘȖȐȏȊȖȌȐȚȍ ȖȗȐȠȈȕȐ ȊȖ ȖȊȖȯ ȌȖȒțȔȍȕȚ șȍ ȊȖ șȖȋȓȈșȕȖșȚ șȖ șȓȍȌȕȐȊȍ șȚȈȕȌȈȘȌȐ 
 
ǩȘȖȯ  ǵȈșȓȖȊ  ǰȏȌȈȕȐȍ  
EN 60601-1  ǴȍȌȐȞȐȕșȒȈ ȍȓȍȒȚȘȐȟȕȈ ȖȗȘȍȔȈ – Ǭȍȓ мх ǶȗȠȚȐ ȉȈȘȈȱȈ ȏȈ 
ȉȍȏȉȍȌȕȖșȚ  
200628  
EN 60601-1-1  ǴȍȌȐȞȐȕșȒȈ ȍȓȍȒȚȘȐȟȕȈ ȖȗȘȍȔȈ – Ǭȍȓ м-мх ǶȗȠȚȐ ȉȈȘȈȱȈ ȏȈ 
ȉȍȏȉȍȌȕȖșȚ – ǲȖȓȈȚȍȘȈȓȍȕ șȚȈȕȌȈȘȌх ǩȈȘȈȱȈ ȏȈ ȉȍȏȉȍȌȕȖșȚ ȏȈ 
ȔȍȌȐȞȐȕșȒȐ ȍȓȍȒȚȘȐȟȕȐ șȐșȚȍȔȐ  
2001 29 
                                                 
28
  EN 60601-1:2006 
29
  EN 60601-1-1:2001 
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EN 60601-1-2  ǴȍȌȐȞȐȕșȒȈ ȍȓȍȒȚȘȐȟȕȈ ȖȗȘȍȔȈ. ǶȗȠȚȐ ȉȈȘȈȱȈ ȏȈ ȉȍȏȉȍȌȕȖșȚ. 
ǲȖȓȈȚȍȘȈȓȍȕ șȚȈȕȌȈȘȌ. ǭȓȍȒȚȘȖȔȈȋȕȍȚȕȈ ȒȖȔȗȈȚȐȉȐȓȕȖșȚ. 
ǩȈȘȈȱȈ Ȑ ȐșȗȐȚțȊȈȱȈ.  
2007 30 
EN 60601-1-4  
жǨм гмфффд  
ǴȍȌȐȞȐȕșȒȈ ȍȓȍȒȚȘȐȟȕȈ ȖȗȘȍȔȈ – Ǭȍȓ мх ǶȗȠȚȐ ȉȈȘȈȱȈ ȏȈ 
ȉȍȏȉȍȌȕȖșȚ п. ǲȖȓȈȚȍȘȈȓȍȕ șȚȈȕȌȈȘȌх ǭȓȍȒȚȘȐȟȕȐ ȔȍȌȐȞȐȕșȒȐ 
șȐșȚȍȔȐ ȠȚȖ ȔȖȎȍ ȌȈ șȍ ȗȘȖȋȘȈȔȐȘȈȈȚ  
199631  
EN 60601-1-6  ǴȍȌȐȞȐȕșȒȈ ȍȓȍȒȚȘȐȟȕȈ ȖȗȘȍȔȈ  
Ǭȍȓ мх ǶȗȠȚȐ ȉȈȘȈȱȈ ȏȈ ȉȍȏȉȍȌȕȖșȚ – ǲȖȓȈȚȍȘȈȓȍȕ șȚȈȕȌȈȘȌх 
ǻȗȖȚȘȍȉȓȐȊȖșȚ  
200732 
EN 60601-1-8  ǴȍȌȐȞȐȕșȒȈ ȍȓȍȒȚȘȐȟȕȈ ȖȗȘȍȔȈ – Ǭȍȓ мх ǶȗȠȚȐ ȉȈȘȈȱȈ ȏȈ 
ȖșȕȖȊȕȈ ȉȍȏȉȍȌȕȖșȚ Ȑ șțȠȚȐȕșȒȐ ȗȍȘȜȖȘȔȈȕșȐ – ǲȖȓȈȚȍȘȈȓȍȕ 
șȚȈȕȌȈȘȌх ǶȗȠȚȐ ȉȈȘȈȱȈз ȐșȗȐȚțȊȈȱȈ Ȑ țȗȈȚșȚȊȖ ȏȈ ȈȓȈȘȔȕȐ 
șȐșȚȍȔȐ ȊȖ ȔȍȌȐȞȐȕșȒȈȚȈ ȍȓȍȒȚȘȐȟȕȈ ȖȗȘȍȔȈ Ȑ ȔȍȌȐȞȐȕșȒȐȚȍ 
ȍȓȍȒȚȘȐȟȕȐ șȐșȚȍȔȐ  
200733  
EN 60304  ǹȖȜȚȊȍȘ ȏȈ ȔȍȌȐȞȐȕșȒȐ țȘȍȌȐ  198234  
EN 7396-1  ǴȍȌȐȞȐȕșȒȐ ȞȍȊȒȖȊȖȌȕȐ șȐșȚȍȔȐ – Ǭȍȓ мх ǾȍȊȒȖȊȖȌȕȐ șȐșȚȍȔȐ 
ȏȈ ȒȖȔȗȘȐȔȐȘȈȕȐ ȔȍȌȐȞȐȕșȒȐ ȋȈșȖȊȐ Ȑ ȊȈȒțțȔ  
2007 35 
EN 61000-6-2  ǭȓȍȒȚȘȖȔȈȋȕȍȚȕȈ ȒȖȔȗȈȚȐȉȐȓȕȖșȚ гǭǴǹд. ǫȍȕȍȘȐȟȒȐ șȚȈȕȌȈȘȌȐ. 
ǶȚȗȖȘȕȖșȚ ȒȈȯ ȐȕȌțșȚȘȐșȒȐȚȍ șȘȍȌȐȕȐ.  
2001 36 
EN 55024  
+A1 (2001)  
+A2 (2003)  
ǶȗȘȍȔȈ ȏȈ ȐȕȜȖȘȔȈȞȐșȒȈ ȚȍȝȕȖȓȖȋȐȯȈ. ǲȈȘȈȒȚȍȘȐșȚȐȒȐ ȕȈ 
ȐȔțȕȖșȚ. ǶȋȘȈȕȐȟțȊȈȱȈ Ȑ ȔȍȚȖȌȐ ȏȈ ȔȍȘȍȱȍ.  
1998 37 
EN 301 489-7  ǭȓȍȒȚȘȖȔȈȋȕȍȚȕȈ ȒȖȔȗȈȚȐȉȐȓȕȖșȚ Ȑ ȘȈȌȐȖ șȗȍȒȚȈȘц ǹȚȈȕȌȈȘȌ ȏȈ 
ȍȓȍȒȚȘȖȔȈȋȕȍȚȕȈ ȒȖȔȗȈȚȐȉȐȓȕȖșȚ ȏȈ ȘȈȌȐȖ ȖȗȘȍȔȈ Ȑ țșȓțȋȐц Ǭȍȓ 
тх ǹȗȍȞȐȜȐȟȕȐ țșȓȖȊȐ ȏȈ ȔȖȉȐȓȕȖ Ȑ ȗȘȍȕȖșȕȖ ȘȈȌȐȖ Ȑ ȗȖȔȖȠȕȈ 
ȖȗȘȍȔȈ ȏȈ ȌȐȋȐȚȈȓȕȐ ȞȍȓțȓȈȘȕȐ ȘȈȌȐȖ ȚȍȓȍȒȖȔțȕȐȒȈȞȐșȒȐ 
șȐșȚȍȔȐ гGSљ Ȑ DCSд  
2005 38 
EN 301 511 
V9.0.2  
ǫȓȖȉȈȓȍȕ șȐșȚȍȔ ȏȈ ȔȖȉȐȓȕȐ ȒȖȔțȕȐȒȈȞȐȐ гGSљдц ǻșȖȋȓȈșȍȕ 
șȚȈȕȌȈȘȌ ȏȈ ȔȖȉȐȓȕȐ șȚȈȕȐȞȐ ȊȖ ȖȗșȍȏȐȚȍ GSљ флл Ȑ GSљ муллз 
ȠȚȖ ȋȐ ȖȗȜȈќȈ șțȠȚȍșȚȊȍȕȐȚȍ ȉȈȘȈȱȈ șȗȖȘȍȌ ȟȓȍȕ о.н ȖȌ 
ǬȐȘȍȒȚȐȊȈȚȈ RбTTE гмфффкркǭǯд-V9.0.2  
2003 39 
EN 50385  ǷȘȖȐȏȊȖȌșȚȊȍȕ șȚȈȕȌȈȘȌ ȠȚȖ ȋȖ ȗȖȒȈȎțȊȈ ȗȘȐȌȘȎțȊȈȱȍȚȖ ȕȈ 
ȉȈȏȕȐȚȍ ȘȈȌȐȖșȚȈȕȐȞȐ Ȑ ȜȐȒșȕȐȚȍ ȚȍȘȔȐȕȈȓȕȐ șȚȈȕȐȞȐ ȏȈ 
ȉȍȏȎȐȟȕȐ ȚȍȓȍȒȖȔțȕȐȒȈȞȐșȒȐ șȐșȚȍȔȐ șȖ ȖșȕȖȊȕȐȚȍ 
ȖȋȘȈȕȐȟțȊȈȱȈ ȐȓȐ ȗȘȍȗȖȘȈȟȈȕȐȚȍ ȕȐȊȖȈ ȠȚȖ șȍ ȖȌȕȍșțȊȈȈȚ ȕȈ 
ȟȖȊȍȟȒȈȚȈ ȐȏȓȖȎȍȕȖșȚ ȕȈ ȘȈȌȐȖȜȘȍȒȊȍȕȞȐșȒȐ ȍȓȍȒȚȘȖȔȈȋȕȍȚȕȐ 
ȗȖȓȐȱȈ гммл љHz – 40 GHz) – ǶȗȠȚȈ ȯȈȊȕȖșȚ  
2002 40 
ISO 14971  ǴȍȌȐȞȐȕșȒȐ ȗȖȔȈȋȈȓȈ — ǷȘȐȔȍȕȈ ȕȈ țȗȘȈȊțȊȈȱȍ șȖ ȘȐȏȐȒ ȕȈ 
ȔȍȌȐȞȐȕșȒȐ ȗȖȔȈȋȈȓȈ  
2009 41 
ISO 9001  ǹȐșȚȍȔ ȏȈ ȔȍȕȈџȔȍȕȚ șȖ ȒȊȈȓȐȚȍȚ – ǩȈȘȈȱȈ ȏȈ ȘȍȋțȓȈȚȖȘȕȐ ȞȍȓȐ  2008 42 
ISO 13485  ǹȐșȚȍȔ ȏȈ ȔȍȕȈџȔȍȕȚ șȖ ȒȊȈȓȐȚȍȚ – ǩȈȘȈȱȈ ȏȈ ȘȍȋțȓȈȚȖȘȕȐ ȞȍȓȐ  2003 43 
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ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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ǬȐȘȍȒȚȐȊȈ 
фокпнкǭǭǯ Ȑ 
нллткпткǭǭǯ  
ǬȐȘȍȒȚȐȊȈ ȏȈ ȔȍȌȐȞȐȕșȒȐ țȘȍȌȐ  2007  
ǬȐȘȍȒȚȐȊȈ 
нллскпнкǭǭǯ  
ШȚȖ șȍ ȖȌȕȍșțȊȈ ȕȈ ȔȈȠȐȕȐ Ȑ ȯȈ ȐȏȔȍȕȐ Ȑ ȌȖȗȖȓȕȐ ǬȐȘȍȒȚȐȊȈȚȈ 
фркмскǭǯ  
2007  
 
6.н.о.с ǹȐșȚȍȔ ȏȈ ȊȍȕȚȐȓȈȞȐȯȈ  
 
ǹȖ Ȟȍȓ ȌȈ șȍ ȖșȐȋțȘȈȈȚ țșȓȖȊȐ ȏȈ ȉȍȏȉȍȌȕȖșȚ ȏȈ ȒȖȘȐșȕȐȞȐȚȍз ȗȖȚȘȍȉȕȐ șȍ ȕȈȯȔȈȓȒț 
ȌȊȈ ȌȍȚȍȒȚȖȘȐ ȕȈ ȒȐșȓȖȘȖȌз ȗȖȊȘȏȈȕȐ șȖ șȐșȚȍȔ ȏȈ ȊȍȕȚȐȓȈȞȐȯȈз șȖ șȓȍȌȕȐȊȍ ȒȈȘȈȒȚȍȘȐșȚȐȒȐх  
 
-ǹȚȈȕȌȈȘȌȕȈ ȉȘȏȐȕȈх ȕȈȯȔȈȓȒț 10 vol/h șȍȒȖȋȈȠ ȊȒȓțȟȍȕ;  
-ǫȖȓȍȔȈ ȉȘȏȐȕȈх ȕȈȯȔȈȓȒț 25 vol/h ȏȈșȐȓȍȕȈ ȊȍȕȚȐȓȈȞȐȯȈ;  
- Ȋȕȍș ȕȈ ȊȖȏȌțȝ ȖȌ ȉȐȖȉȈȕȒȈ ȒȖȘȐșȚȍȯќȐ ȈȓțȔȐȕȐțȔșȒȈ ȘȍȠȍȚȒȈ ȒȖȯȈ ȍ ȗȖșȚȈȊȍȕȈ ȕȈ ѕȐȌȖȚ 
ȕȈȌȊȖȘ ȖȌ ȏȋȘȈȌȈȚȈ; 
- ȈșȗȐȘȈȞȐȯȈ ȕȈ ȊȖȏȌțȝ ȖȌ ȗȈȕȍȓ ȐȓȐ ȖȌ șȖșȍȌȕȈȚȈ ȗȘȖșȚȖȘȐȯȈ șȖ ȗȖȔȖȠ ȕȈ ȘȍȠȍȚȒȈ șȖ 
ȕȈȌȗȘȐȚȐșȖȒ ȒȖȯȈ ȍ ȗȖșȚȈȊȍȕȈ ȕȈ ȋȖȘȕȐȖȚ Ȍȍȓ ȖȌ ȊȘȈȚȈȚȈз șȖ Ȟȍȓ ȌȈ șȍ Ȋȕȍșȍ șȖȖȌȊȍȚȕȈȚȈ 
ȒȖȓȐȟȐȕȈ ȕȈ ȊȖȏȌțȝ ȏȈ ȌȈ șȍ ȖȌȘȎȐ ȓȖȒȈȓȕȐȖȚ ȊȖ ȕȍȋȈȚȐȊȍȕ ȗȘȐȚȐșȖȒз ȊȖ șȗȖȘȍȌȉȈ șȖ 
ȕȈȌȊȖȘȍȠȕȐȖȚ ȊȖȏȌțȝ Ȑ ȊȖȏȌțȝȖȚ ȊȖ ȖȒȖȓȕȐȚȍ ȗȘȖșȚȖȘȐȐ; 
- ȐșȜȘȓȈȱȍ ȕȈ ȊȖȏȌțȝȖȚ ȕȈȌȊȖȘ șȖ ȗȖȔȖȠ ȕȈ ȍȌȐȕȐȞȈ ȏȈ ȈșȗȐȘȈȞȐȯȈз ȗȖșȚȈȊȍȕȈ Ȑ ȕȈȔȍșȚȍȕȈз 
șȖ șȖȖȌȊȍȚȕȐ ȏȈȚȊȈȘȈȟȐ ȊȖ ȗȘȖșȚȖȘȐȯȈ ȒȖȯȈ ȍ șȖșȍȌȕȈ ȕȈ ȓȖȒȈȓȕȈȚȈз ȏȈ ȒȘȐȖȗȘȍȏȍȘȊȈȞȐȯȈз șȖ 
șȖȖȌȊȍȚȕȈ ȐȕșȚȈȓȈȞȐȯȈ ȕȈ ǷǪǾ ȞȍȊȒȐз șȖ Ȟȍȓ ȌȈ șȍ șȗȘȖȊȍȌȍ ȊȖȏȌțȝȖȚ ȕȈȌȊȖȘ ȖȌ ȏȋȘȈȌȈȚȈ.  
ǹȍȒȖȯ ȌȍȚȍȒȚȖȘ ȐȔȈ Ȑȏȓȍȏȍȕ șȐȋȕȈȓ ȖȌ п-20 mA Ȑ ȍ ȗȖȊȘȏȈȕ șȖ șȗȍȞȐȜȐȟȍȕ țȘȍȌ Ȑ 
ȗȘȖȋȘȈȔȐȘȈȕ șȖ н ȗȘȈȋȈ ȕȈ ȈȓȈȘȔз ȊȖ ȒȖȔțȕȐȒȈȞȐȯȈ șȖ șȐșȚȍȔȖȚ ȏȈ ȊȍȕȚȐȓȈȞȐȯȈ.  
ǬȖȒȖȓȒț șȍ ȕȈȌȔȐȕȍ ȗȘȊȐȖȚ ȗȘȈȋз șȐșȚȍȔȖȚ ȏȈ ȈȓȈȘȔ ȗȖȟȕțȊȈ ȌȈ ѕȊȖȕȐ Ȑ șȍ ȈȒȚȐȊȐȘȈ 
ȊȚȖȘȈȚȈ ȉȘȏȐȕȈ ȕȈ șȐșȚȍȔȖȚ ȏȈ ȊȍȕȚȐȓȈȞȐȯȈ.  
ǬȖȒȖȓȒț șȍ ȕȈȌȔȐȕȍ ȊȚȖȘȐȖȚ ȗȘȈȋз șȐșȚȍȔȖȚ ȏȈ ȊȍȕȚȐȓȈȞȐȯȈ ȖșȚȈȕțȊȈ ȊȒȓțȟȍȕ șȖ 
ȈȒȚȐȊȐȘȈȕȈ ȊȚȖȘȈ ȉȘȏȐȕȈ Ȑ ȊȖ ȐșȚȖ ȊȘȍȔȍ șȍ ȈȒȚȐȊȐȘȈ ȗȖșȚȈȗȒȈȚȈ ȏȈ ȈȓȈȘȔ.  
ǴȖȚȖȘ șȖ Ȑȏȓȍȏ ȏȈ ȊȖȏȌțȝх ǴȖȌȍȓ пк6-ȗȖȓȍȕз ȌȐȘȍȒȚȕȖ șȗȖȍȕ șȖ ȌȊȖȯȕȈ ȉȘȏȐȕȈ ȊȖ ȚȘȐ 
ȜȈȏȐз лзрр ȒȐȓȖȊȈȚȐ к лзму IP șȖ Ȟȍȓ ȌȈ ȋȐ ȐȔȈ ȌȊȍȚȍ ȜțȕȒȞȐȖȕȈȓȕȐ șȖșȚȖȯȉȐ. 
 
ǲȈȕȈȓȐ ȏȈ ȊȖȏȌțȝ  
ǹȍȘȐȯȈ ȕȈ ȔȈȚȍȘȐȯȈȓȐ ȏȈ ȐșȗțȠȚȍȕ ȊȖȏȌțȝ ȒȖȐ ќȍ șȍ ȐȕșȚȈȓȐȘȈȈȚ șȖ Ȟȍȓ ȌȈ șȍ șȗȘȖȊȍȌȍ 
ȊȖȏȌțȝȖȚ ȕȈȌȊȖȘ ȖȌ ȏȋȘȈȌȈȚȈз Ȑ șȐȚȍ șȍ șȖșȚȈȊȍȕȐ ȖȌ șȓȍȌȕȐȊȍ ȍȓȍȔȍȕȚȐх  
 
-ȌȍȓȖȊȐ ȖȌ ǷǪǾ ȞȍȊȒȈц 
-șȗȖȯȒȈ ȜȓȍȒșȐȉȐȓȕȈ ȊȖ ǷǪǾц 
-ȒȖȕȍȒȚȖȘ șȖ ȔȖȚȖȘ șȖ ȒȈȗȈȒц 
-ǷǪǾ ȘȍȌțȞȐȘȈȱȈц  
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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-ȒȖȕȏȖȓȐ ȏȈ ȔȖȕȚȐȘȈȱȍ ȕȈ ȐȏȌțȊ ȕȈ ȔȖȚȖȘȖȚц  
-ȉȍȓȐ ǷǪǾ ȍȌȐȕȐȞȐ ȒȖȐ șȍ ȗȖșȚȈȊțȊȈȈȚ ȕȈ ȘȍȠȍȚȒȈȚȈ ȖȌ ȈșȗȐȘȈȚȖȘȖȚц  
-ȗȘȍȒȘȐȊȒȈ ȏȈ ȔȖȚȖȘ ȖȌ ǷǪǾ. 
 
ǳȖȒȈȓȕȈ ȘȍȠȍȚȒȈ ȏȈ ȒȘȐȖȗȘȍȏȍȘȊȈȞȐȯȈ ȗȘȐ Ȋȕȍș ȕȈ ȊȖȏȌțȝ  
ǸȍȠȍȚȒȈ ȖȌ ȈȓțȔȐȕȐțȔ ȏȈ Ȋȕȍș ȕȈ ȊȖȏȌțȝ ȐȕșȚȈȓȐȘȈȕȈ ȕȈ ȕȈȌȊȖȘȍȠȕȐȖȚ ѕȐȌз ȒȖȔȗȓȍȚȐȘȈȕȈ 
șȖ ȗȘȐȋțȠțȊȈȟ ȕȈ ȊȖȏȌțȝз șȖ ȔȖȎȕȖșȚ ȏȈ ȗȘȐȓȈȋȖȌțȊȈȱȍ.  
 
ǸȍȠȍȚȒȈ ȏȈ Ȋȕȍș ȕȈ ȊȖȏȌțȝ  
ǸȍȠȍȚȒȈ șȖ ȕȈȌȗȘȐȚȐșȖȒ ȏȈ ȊȕȍșțȊȈȱȍ ȕȈ ȊȖȏȌțȝ ȕȈȗȘȈȊȍȕȈ ȖȌ ȗȖȞȐȕȒțȊȈȕ ȓȐȔ Ȑ ȈȓțȔȐȕȐțȔ 
Ȑ ȖȗȘȍȔȍȕȈ șȖ ȔȘȍȎȈ ȗȘȖȚȐȊ ȗȚȐȞȐ.  
 
6.н.о.т ǹȐșȚȍȔȐ ȏȈ șȓȍȌȓȐȊȖșȚ  
 
ǹȖ Ȟȍȓ ȌȈ șȍ ȖșȐȋțȘȈ ȞȍȓȖșȕȈ șȓȍȌȓȐȊȖșȚ ȕȈ ȗȘȐȔȍȘȖȞȐȚȍз șȍ ȒȖȘȐșȚȈȚ șȗȍȞȐȜȐȟȕȐ 
ȗȍȟȈȚȈȟȐ ȕȈ ȉȈȘ ȒȖȌ ȍȚȐȒȍȚȐз șȒȍȕȍȘȐ Ȑ ȒȘȐȖȋȍȕȐ ȍȚȐȒȍȚȐ. 
 
 
ǹȓȐȒȈ рсх ǹȐșȚȍȔ ȏȈ ȗȍȟȈȚȍњȍ ȕȈ ȉȈȘ ȒȖȌ ȍȚȐȒȍȚȐ 
 
ǭȚȐȒȍȚȐȚȍ șȍ ȕȈȗȘȈȊȍȕȐ ȌȈ ȚȘȈȈȚ ȌȖȓȋȖ ȊȘȍȔȍ гȕȈȯȔȈȓȒț ол ȋȖȌȐȕȐдз ȌȈ șȍ ȓȍȗȈȚ ȕȈ 
șȍȒȖȯ ȗȘȐȔȍȘȖȒ Ȑ ȌȈ ȉȐȌȈȚ ȖȚȗȖȘȕȐ ȕȈ șȐȚȍ ȋȓȈȊȕȐ ȝȍȔȐșȒȐ ȐȓȐ ȔȍȝȈȕȐȟȒȐ ȌȍȯșȚȊȈ ȒȖȋȈ șȍ ȊȖ 
Țȍȟȍȕ ȈȏȖȚ Ȑ ȒȖȋȈ șȍ ȘȈȒțȊȈ șȖ ȕȐȊ.  
 
ǰșȚȖ ȚȈȒȈ ȖȊȐȍ ȍȚȐȒȍȚȐ ȔȖȎȍ ȌȈ șȍ șȚȈȊȈȚ ȕȈ Ȋȍќȍ ȏȈȔȘȏȕȈȚȐ ȠȐȠȐȱȈкȒȍșȐ ȏȈ ȒȘȊ. ǵȈ 
șȍȒȖȯȈ ȍȚȐȒȍȚȈ șȍ ȗȍȟȈȚȐз ȒȖȘȐșȚȍȯќȐ ȋȖ țȘȍȌȖȚ ȕȈ șȓȐȒȐȚȍ ȗȖȌȖȓțз șȗȍȞȐȜȐȟȍȕ ȉȈȘ ȒȖȌз 
ȊșțȠȕȖșȚ ȕȍȒȖȯ ȊȐȌ ȕȈ ȋȘțȗȈ ȉȘȖȍȊȐ Ȑ ȚȖȈ ȯȈ ȖȊȖȏȔȖȎțȊȈ ȞȍȓȖșȕȈȚȈ șȓȍȌȓȐȊȖșȚ ȕȈ șȍȒȖȯ 
ȗȘȐȔȍȘȖȒ Ȑ ȊȖ ȗȖȋȓȍȌ ȕȈ ȕȈșȚȈȕȐ Ȑ ȊȖ ȗȖȋȓȍȌ ȕȈ ȔȍșȚȖȗȖȓȖȎȉȈ ȊȕȈȚȘȍ ȊȖ ȌȍȊȈȘȖȊȐȖȚ șȈȌ. 
 
 
 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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6.н.о.у ǳȐȟȕȐ ȏȈȠȚȐȚȕȐ șȘȍȌșȚȊȈ  
 
ǻȗȖȚȘȍȉȈȚȈ ȕȈ ȖȗȘȍȔȈ ȏȈ ȓȐȟȕȈ ȏȈȠȚȐȚȈз ȍ ȖȌ ȖșȖȉȍȕȈ ȊȈȎȕȖșȚ ȏȈ ȗȘȈȊȐȓȕȈȚȈ 
țȗȖȚȘȍȉȈ ȕȈ ȈȓȈȚȐȚȍ Ȑ ȖȗȘȍȔȈȚȈ ȒȖȐ ȊȒȓțȟțȊȈȈȚ țȗȖȚȘȍȉȈ ȕȈ Țȍȟȍȕ ȈȏȖȚ.  
ǯȈȘȈȌȐ ȖȊȈз ȔȖȘȈ ȌȈ șȍ ȖȉȍȏȉȍȌȐх  
- ȒȘȐȖȋȍȕȐ ȏȈȠȚȐȚȕȐ ȘȈȒȈȊȐȞȐз ȊȖȌȖȖȚȗȖȘȕȐз ȕȈȗȘȈȊȍȕȐ ȏȈ ȘȈȉȖȚȈ ȊȖ ȒȘȐȖȋȍȕȈ ȈȚȔȖșȜȍȘȈ 
гȖșȖȉȍȕȖ Țȍȟȍȕ ȈȏȖȚд ȗȘȐ ȚȍȔȗȍȘȈȚțȘȐ ȖȌ -мсл°C ȌȖ жмпу°Cз Ȑ ȏȈ ȘȈȉȖȚȈ șȖ ȈȓȈȚȒȐ к țȓȚȘȈ 
șȚțȌȍȕȐ ȖȉȯȍȒȚȐ гȒțȚȐȐз ȒȘȐȖȋȍȕȐ ȏȈȔȘȏȕȈȚȐ ȠȐȠȐȱȈз ȒȍșȐз ȐȚȕ.д ȗȖȊȍќȍșȓȖȯȕȈ ȐȏȖȓȈȞȐȯȈ ȏȈ 
ȏȈȠȚȐȚȈ ȕȈ ȌȓȈȕȒȐȚȍ Ȑ ȘȈȞȍȚȍз ȓȍșȕȐ Ȑ ȜȓȍȒșȐȉȐȓȕȐз ȐȏȌȘȎȓȐȊȐз ȝȐȋȐȍȕșȒȐз șȖ ȖȌȓȐȟȕȈ 
ȐȏȘȈȉȖȚȒȈз șȖ ȋȈȘȈȕȞȐȯȈ ȏȈ țȌȖȉȕȈ ȊȕȈȚȘȍȠȕȈ ȚȍȔȗȍȘȈȚțȘȈц  
- ȒȘȐȖȋȍȕȐ ȗȘȍșȚȐȓȒȐ șȖ ȐȏȖȓȈȞȐȖȕȐ șȓȖȍȊȐз ȏȈ ȏȈȠȚȐȚȈ ȕȈ ȔȕȖȋț ȗȖȊȘȠȐȕȐ ȖȌ ȒȖȕȚȈȒȚ șȖ 
țȓȚȘȈ șȚțȌȍȕȐ ȔȈȚȍȘȐȐ Ȑ ȗȘșȒȈȱȍз ȕȈȗȘȈȊȍȕȐ șȖ ȗȘȐȓȈȋȖȌȓȐȊȐ ȘȍȔȍȕȐ Ȑ ȠȚȐȗȒȐ ȕȈ ȊȘȈȚȖȚ Ȑ 
șȚȘțȒȖȚз ȒȖȐ ȓȍșȕȖ șȍ ȊȈȌȈȚц  
- ǷǪǾ ȒȘȐȖȋȍȕȐ ȋȈȔȈȠȐ ȒȖȐ șȍ ȕȖșȈȚ ȕȈȌ ȟȍȊȓȐȚȍ ȏȈ ȘȈȉȖȚȈц  
- ȒȘȐȖȋȍȕȐ ȠȚȐȚȕȐȞȐ ȏȈ ȖȟȐ ȖȌ ȟȐșȚ ȗȖȓȐȒȈȘȉȖȕȈȚ șȖȊȘȠȍȕȖ ȚȘȈȕșȗȈȘȍȕȚȕȐ Ȑ ȕȍȒȘȠȓȐȊȐз 
ȒȖȐ șȍ șȖșȚȖȯȈȚ ȖȌ ȠȚȐȚȕȐȒ ȏȈ ȓȐȞȍ Ȑ ȗȘȐȓȈȋȖȌȓȐȊ ȘȍȔȍȕ ȏȈ ȗȘȐȞȊȘșȚțȊȈȱȍ. 
 
 
6.2.3.9 ǬȍȚȍȒȚȖȘȐ ȕȈ ȒȐșȓȖȘȖȌ  
 
 
ǹȓȐȒȈ ртх ǫȘȈȜȐȟȒȐ ȗȘȐȒȈȏ ȕȈ ȌȍȚȍȒȚȖȘ ȏȈ ȒȐșȓȖȘȖȌ 
 
ǪȖ ȗȘȖșȚȖȘȐȐȚȍ ȕȈ ȉȐȖȉȈȕȒȈȚȈ ќȍ ȉȐȌȈȚ ȐȕșȚȈȓȐȘȈȕȐ ȌȊȈ șȍȕȏȖȘȐ ȏȈ ȌȍȚȍȒȚȐȘȈȱȍ ȕȈ 
ȒȖȕȞȍȕȚȘȈȞȐȐ ȕȈ ȒȐșȓȖȘȖȌ ȊȖ șȘȍȌȐȕȈȚȈ.  
ǹȍȕȏȖȘȐȚȍ ќȍ șȍ ȒȈȘȈȒȚȍȘȐȏȐȘȈȈȚ șȖ Ȑȏȓȍȏ ȖȌ п-нл mA Ȑ ќȍ șȍ ȗȖȊȘȏȈȚ șȖ ȔȖȌțȓȖȚ Sммл. 
ǶȊȖȯ ȔȖȌțȓ ќȍ ȉȐȌȍ ȗȘȖȋȘȈȔȐȘȈȕ șȖ ȌȊȈ ȈȓȈȘȔȐ Ȑ ќȍ ȉȐȌȍ ȗȖȊȘȏȈȕ șȖ șȐșȚȍȔȖȚ ȏȈ 
ȊȍȕȚȐȓȈȞȐȯȈ.  
ǿȐȚȈȱȈȚȈ ȊȖ ȘȍȈȓȕȖ ȊȘȍȔȍ ȖȌ șȚȘȈȕȈ ȕȈ Sммл ќȍ șȍ ȗȘȈќȈȈȚ ȌȖ ȕȈȌȏȖȘȕȐȖȚ ȒȖȔȗȯțȚȍȘ 
ȒȖȯ ќȍ ȋȐ ȗȘȐȒȈȎțȊȈ.  
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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ǴȖȌțȓȖȚ Sммл ȐȔȈ јCD ȌȐșȗȓȍȯ ȕȈ ȗȘȍȌȕȐȖȚ Ȍȍȓ ȒȖȯ ȋȐ ȗȘȐȒȈȎțȊȈ ȊȘȍȌȕȖșȚȐȚȍ. ǪȖ 
șȓțȟȈȯ ȕȈ ȕȈȌȔȐȕțȊȈȱȍ ȕȈ ȗȘȊȐȖȚ ȗȘȈȋ ȕȈ ȈȓȈȘȔз ќȍ șȍ ȐȏȌȈȌȍ ȏȊțȟȕȈ Ȑ ȊȐȏțȍȓȕȈ ȐȕȌȐȒȈȞȐȯȈ 
ȕȈ ȔȖȌțȓȖȚ Sммл.  
ǪȖ șȓțȟȈȯ ȕȈ ȕȈȌȔȐȕțȊȈȱȍ ȕȈ ȊȚȖȘȐȖȚ ȗȘȈȋ ȕȈ ȈȓȈȘȔз ќȍ șȍ ȈȒȚȐȊȐȘȈ ȊȍȕȚȐȓȈȞȐȯȈȚȈ. 
ǪȖ ȐșȚȖ ȊȘȍȔȍ ќȍ șȍ ȉȓȖȒȐȘȈ ȊȓȍȏȖȚ ȕȈ șȖȓȍȕȖȐȌȕȐȖȚ ȊȍȕȚȐȓ ȕȈ ȞȍȊȒȖȊȖȌȖȚ ȏȈ Țȍȟȍȕ ȈȏȖȚзȏȈ 
șȗȘȍȟțȊȈȱȍ ȕȈ ȊȕȍșțȊȈȱȍ ȕȈ ȊȐȠȖȒ ȈȏȖȚ ȊȖ șȘȍȌȐȕȈȚȈ.  
ǵȈȌȏȖȘȕȐȖȚ ȒȖȔȗȯțȚȍȘ ȋȘȈȜȐȟȒȐ ȋȐ ȗȘȐȒȈȎțȊȈ Ȑ șȕȐȔȈ ȈȓȈȘȔȐȚȍ Ȑ ȋȐ ȏȈȗȖȔȕțȊȈ 
ȕȈșȚȈȕȐȚȍ ȕȈ ȝȈȘȌ ȌȐșȒ.  
ǬȍȚȍȒȚȖȘȐȚȍ ȏȈ ȋȈș șȍ ȒȖȘȐșȚȈȚ ȏȈ ȌȍȚȍȒȞȐȯȈ ȕȈ ȕȍȌȖșȚȈȚȖȒ ȐȓȐ ȗȘȍȒțȔȍȘȕȈ ȒȖȓȐȟȐȕȈ 
ȕȈ ȒȐșȓȖȘȖȌ.  
ǹȍȕȏȖȘȐȚȍ ȏȈ ȒȐșȓȖȘȖȌ șȍ ȒȖȘȐșȚȈȚ ȊȖ șȘȍȌȐȕȐ ȒȈȌȍ ȐȕȍȘȚȕȐȖȚ ȋȈș гȗȘȐȔȍȘ ȈȏȖȚд 
ȔȖȎȍ ȌȈ ȋȖ ȕȈȔȈȓȐ ȗȘȖȞȍȕȚȖȚ ȕȈ ȒȐșȓȖȘȖȌ ȊȖ ȊȖȏȌțȝȖȚз ȒȖȯ ȖȉȐȟȕȖ ȍ ȖȒȖȓț нма. ǷȘȖȞȍȕȚȖȚ 
ȕȈ ȒȐșȓȖȘȖȌ ȊȖ ȊȖȏȌțȝȖȚ ȗȖȔȈȓ ȖȌ мфа ȍ ȖȗȈșȍȕ ȐȓȐ șȔȘȚȖȕȖșȍȕ ȏȈ ȓțѓȍȚȖ. 
ǬțȘȐ Ȑ ȊȖ șȐȚțȈȞȐȐ ȒȈȌȍ șȖȌȘȎȐȕȈȚȈ ȕȈ ȒȐșȓȖȘȖȌ ȕȈȌȔȐȕțȊȈ но-нпа ȊȖ ȊȖȏȌțȝȖȚ 
ȚȘȍȉȈ ȌȈ șȍ șȓȍȌȐ ȉȐȌȍȯќȐ ȖȌ ȍȌȕȈ șȚȘȈȕȈ șȍ ȏȋȖȓȍȔțȊȈ ȏȈȗȈȓȐȊȖșȚȈ ȕȈ ȔȈȚȍȘȐȐȚȍз Ȉ ȖȌ ȌȘțȋȈ 
șȚȘȈȕȈ ȒȖȕȞȍȕȚȘȈȞȐȯȈȚȈ ȕȈ ȒȐșȓȖȘȖȌ șȚȈȕțȊȈ ȚȖȒșȐȟȕȈ ȏȈ ȟȖȊȍȟȒȖȚȖ ȚȍȓȖ.  
ǶȉȐȟȕȖ ȔȍȘȍȱȍȚȖ ȕȈ ȕȍȌȖșȚȈȚȖȒȖȚ ȕȈ ȒȐșȓȖȘȖȌ șȍ ȗȘȈȊȐ șȖ ȍȓȍȒȚȘȖȝȍȔȐșȒȐ șȍȕȏȖȘȐ. 
ǹȍȕȏȖȘȐȚȍ ȖȉȐȟȕȖ șȍ ȓȖȞȐȘȈȕȐ ȊȖ ȐșȚȈȚȈ ȒțȚȐȯȈ ȊȖ ȒȖȯȈ șȍ ȕȈȖѓȈ ȚȘȈȕșȔȐȚȍȘȖȚ ȒȖȯ ȖȉȍȏȉȍȌțȊȈ 
ȍȓȍȒȚȘȐȟȍȕ șȐȋȕȈȓ ȖȌ п-нл mA ȗȘȖȗȖȘȞȐȖȕȈȓȍȕ ȕȈ ȒȖȓȐȟȐȕȈȚȈ ȕȈ ȒȐșȓȖȘȖȌ ȊȖ ȊȖȏȌțȝȖȚ.  
ǹȍȕȏȖȘȖȚ ȕȈ ȊȘȈȚȈȚȈ ȕȈ ȒțȚȐȯȈȚȈз ȖȉȐȟȕȖ șȍ ȐȕșȚȈȓȐȘȈ ȕȈ ѕȐȌȖȚзșȖ ȟțȊșȚȊȐȚȍȓȕȈȚȈ șȚȘȈȕȈ 
ȕȈȌȖȓț. ǷȖȏȐȞȐȖȕȐȘȈȱȍȚȖ ȕȈ șȍȕȏȖȘȖȚ ȔȖȘȈ ȌȈ șȍ ȕȈȗȘȈȊȐ șȗȖȘȍȌ ȋȈșȖȚ ȒȖȯ ȍ ȗȘȐșțȚȍȕ ȊȖ 
ȊȖȏȌțȝȖȚз ȠȚȖ ȔȖȎȍ ȌȈ ȯȈ ȕȈȔȈȓȐ ȕȖȘȔȈȓȕȈȚȈ ȒȖȕȞȍȕȚȘȈȞȐȯȈ ȕȈ ȒȐșȓȖȘȖȌ гȖȒȖȓț нмад.  
 
ǭȊȍ ȕȍȒȖȓȒț ȗȘȐȔȍȘȐх  
 
мд Țȍȟȍȕ ȈȏȖȚ  
ǹȍȕȏȖȘȖȚ șȍ ȐȕșȚȈȓȐȘȈ тл-80 cm ȕȈȌ ȏȍȔȯȈз ȏȈȚȖȈ ȠȚȖ ȚȍȟȕȐȖȚ ȈȏȖȚ ȗȘȊȐȟȕȖ ȐȔȈ ȚȍȕȌȍȕȞȐȯȈ 
ȌȈ șȍ ȚȈȓȖȎȐ.  
нд ȈȏȖȚ ȊȖ ȜȈȏȈ ȕȈ ȋȈș  
ǹȍȕȏȖȘȖȚ șȍ ȐȕșȚȈȓȐȘȈ млл-120 cm ȕȈȌ ȏȍȔȯȈз ȏȈȚȖȈ ȠȚȖ ȋțșȚȐȕȈȚȈ ȕȈ ȈȏȖȚȖȚ ȍ ȍȌȕȈȒȊȈ ȕȈ 
ȖȕȈȈ ȕȈ ȊȖȏȌțȝȖȚ.  
 
ǶȗȠȚȖ ȏȍȔȍȕȖз ȌȍȚȍȒȚȖȘȐȚȍ ȕȈ ȒȐșȓȖȘȖȌ ȒȖȋȈ șȍ ȒȖȘȐșȚȈȚ ȏȈ ȌȈ șȍ ȖȚȒȘȐȍ ȗȘȐșțșȚȊȖȚȖ ȕȈ 
ȌȘțȋȐ ȋȈșȖȊȐ ȒȖȐ ȗȘȍȌȐȏȊȐȒțȊȈȈȚ ȕȍȌȖșȚȈȚȖȒ ȕȈ ȒȐșȓȖȘȖȌ ȊȖ șȘȍȌȐȕȈȚȈ ȔȖȘȈ ȌȈ șȍ 
ȐȕșȚȈȓȐȘȈȈȚ ȕȈ ȖȒȖȓț слкмлл cm ȕȈȌ ȗȖȌȖȚ. 
 
 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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6.н.о.мл ǴȈȠȐȕȈ ȏȈ ȏȈȚȊȖȘȈȱȍ ȕȈ ȒȍșȐ ȏȈ ȒȘȊ ȖȌ ȗȈȗȖȟȕȈ ȊȘȊȞȈ 
 
 
ǹȓȐȒȈ рух ǴȈȠȐȕȈ ȏȈ ȏȈȚȊȖȘȈњȍ ȕȈ ȚțȉȐȚȍ șȖ ȒȘȊ ȖȌ ȗȈȗȖȟȕȈ ȊȘȊȞȈ 
 
Composeal 
 
ǰȏȉȖȘ ȏȈ ȕȖȊ șȚȈȕȌȈȘȌ ȏȈ ȒȖȕȚȘȖȓȐȘȈȕȖз ȉȍȏȉȍȌȕȖ ȏȈȚȊȖȘȈȱȍ ȕȈ ȚțȉȐȚȍ. 
ǪȐșȖȒȖȒȊȈȓȐȚȍȚȕȐ ȔȈȠȐȕȐ ȏȈ ȏȈȚȊȖȘȈȱȍз șȐȋțȘȕȈ ȘȈȉȖȚȈз ȉȘȏȖ Ȑ ȓȍșȕȖ ȘȈȒțȊȈȱȍз ȒȖȕȚȘȖȓȈ 
ȕȈ ȗȘȖȞȍș ȒȖȯȈ ȖșȐȋțȘțȊȈ ȖȚȒȘȐȊȈȱȍ ȕȈ ȐșȚȍȒțȊȈȱȍ.  
ǷȘȖȐȏȊȖȌȕȈȚȈ ȓȐȕȐȯȈ ȕȈ Composeal ȕțȌȐ ȈșȖȘȚȐȔȈȕ ȕȈ ȔȈȠȐȕȐ ȏȈ ȏȈȚȊȖȘȈȱȍ ȒȖȐ ȋȐ 
ȐșȗȖȓȕțȊȈȈȚ șȗȍȞȐȜȐȟȕȐȚȍ ȉȈȘȈȱȈ ȕȈ ȗȘȖȜȍșȐȖȕȈȓȞȐȚȍ ȗȘȐ ȏȈȚȊȖȘȈȱȍ ȕȈ ȔȍȌȐȞȐȕșȒȐ 
ȚțȉȐ.  
 
6.н.о.мм ǪȖȌȍȕȈ ȉȈȱȈ 
 
Julabo ǹȗȍȞȐȜȐȒȈȞȐȯȈ ȏȈ ȗȘȖȐȏȊȖȌȖȚ  
F25-HE ǸȈȏȓȈȌȍȕ Ȑ ȏȈȋȘȍȊȈȟȒȐ ȞȐȘȒțȓȈȚȖȘ  
 
 
ǹȓȐȒȈ рфх ǪȖȌȍȕȈ ȉȈњȈ ȏȈ ȉȘȏȖ ȖȌȔȘȏȕțȊȈњȍ ȕȈ ȒȓȍȚȒȐ 
 
 
 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
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ǶȗȐș  
ǸȈȏȓȈȌȍȕ Ȑ ȏȈȋȘȍȊȈȟȒȐ ȞȐȘȒțȓȈȚȖȘ ȏȈ ȊȕȈȚȘȍȠȕȈ Ȑ ȕȈȌȊȖȘȍȠȕȈ ȚȍȔȗȍȘȈȚțȘȕȈ 
ȗȘȐȔȍȕȈ. ǸȈȏȓȈȌȕȐȚȍ Ȑ ȏȈȋȘȍȊȈȟȒȐ ȞȐȘȒțȓȈȚȖȘȐ JUјABO ȏȈ ȓȈȌȍȱȍкȏȈȋȘȍȊȈȱȍз șȍ ȗȖȋȖȌȕȐ 
ȏȈ ȘȈȉȖȚȕȐ ȏȈȌȈȟȐ ȕȈ ȕȈȌȊȖȘȍȠȕȈ ȚȍȔȗȍȘȈȚțȘȈ Ȑ ȏȈ ȗȘȐȔȍȕȈ ȌȐȘȍȒȚȕȖ ȊȖ ȉȈȱȈȚȈ. ǴȖȎȍ ȌȈ șȍ 
ȐȏȉȍȘȍ ȔȖȌȍȓ ȖȌ ȚȘȐ ȘȈȏȓȐȟȕȐ șȍȘȐȐ șȖ ȘȈȏȓȐȟȕȐ ȒȈȗȈȞȐȚȍȚȐ. ǴȖќȕȐȚȍ șȐșȚȍȔȐ șȖ 
ȞȐȘțȓȈȚȖȘȕȐ ȗțȔȗȐ Ȑ ȋȖȓȍȔȐ ȒȈȗȈȞȐȚȍȚȐ ȏȈ ȏȈȋȘȍȊȈȱȍ Ȑ ȓȈȌȍȱȍз ȋȈȘȈȕȚȐȘȈȈȚ ȒȘȈȚȒȖ ȊȘȍȔȍ 
ȏȈ ȏȈȋȘȍȊȈȱȍ Ȑ ȓȈȌȍȱȍ. ǵȍȐȏȉȍȎȕȖȚȖ ȈȒțȔțȓȐȘȈȱȍ ȕȈ ȗȘȈȊ ȒȖȍ șȍ ȯȈȊțȊȈ ȊȖ șȐșȚȍȔȐȚȍ ȏȈ 
ȓȈȌȍȱȍз șȍ ȘȍȠȈȊȈ șȖ ȗȖȔȖȠ ȕȈ ȖȚȊȖȘ-ȘȍȠȍȚȒȈ ȒȖȯȈ ȓȍșȕȖ șȍ ȖȚșȚȘȈȕțȊȈ Ȑ ȒȖȯȈ ȖȊȖȏȔȖȎțȊȈ 
ȓȍșȕȖ ȟȐșȚȍȱȍ. ǪȖ ȏȈȊȐșȕȖșȚ ȖȌ ȔȖȌȍȓȖȚз ȍȌȐȕȐȞȐȚȍ șȍ ȖȗȘȍȔȍȕȐ șȖ ȘȈȟȒȐ ȐȓȐ ȚȘȒȈȓȈ ȏȈ 
ȓȍșȍȕ ȚȘȈȕșȗȖȘȚ. ǹȐȚȍ ȔȖȌȍȓȐ ȐȔȈȈȚ țȘȍȌ ȏȈ ȖȌȊȖȌ ȕȈ ȗȘȍȌȕȐȖȚ Ȍȍȓ ȒȖȯ ȖȊȖȏȔȖȎțȊȈ ȚȍȟȕȖșȚȈ 
ȓȍșȕȖ ȌȈ șȍ ȐșȞȍȌȐ. ǲȖȔȗȈȒȚȕȈȚȈ ȔȖȕȚȈȎȈ ȕȈ șȍȒȖȯȈ ȍȌȐȕȐȞȈ ȖȊȖȏȔȖȎțȊȈ ȌȈ șȍ ȏȈȠȚȍȌȐ 
ȗȘȖșȚȖȘ ȊȖ ȓȈȉȖȘȈȚȖȘȐȯȈȚȈ.  
 
 
 
6.н.о.мн ǪȈȒțȔșȒȈ ȗțȔȗȈ ValuPump ȏȈ ȖȚșȚȘȈȕțȊȈȱȍ DљSO 
 
 
ǹȓȐȒȈ слх ǪȈȒțȔșȒȈ ȗțȔȗȈ ȏȈ ȖȚșȚȘȈȕțȊȈњȍ ȕȈ ȚȍȟȕȖșȚ 
 
6.2.3.13 ǳȈȉȖȘȈȚȖȘȐșȒȐ țȘȍȌȐ ȏȈ ȗȘȖȚȖȟȕȈ ȞȐȚȖȔȍȚȘȐȯȈ 
 
Ȉд ǨȊȚȖȔȈȚșȒȐ ȓțȔȐȕȖȔȍȚȈȘ 
 
 
ǹȓȐȒȈ смх ǳțȔȐȕȖȔȍȚȈȘ 
 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
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ǹȐșȚȍȔȖȚ ȏȈ ȌȍȚȍȒȞȐȯȈ Gloљax-љultiз șȖșȚȈȊȍȕ ȖȌ ȌȍȚȍȒȚȖȘ ȕȈ ȓțȔȐȕȐșȞȍȕȞȐȯȈ 
GloљAxз ȐȔȈ ȖȘȐȋȐȕȈȓȍȕ ȒȈȗȈȞȐȚȍȚ șȖ ȗȖȊȍќȍ ȘȍȎȐȔȐз ȒȖȯ Ȕț ȖȊȖȏȔȖȎțȊȈ ȌȈ ȟȐȚȈ ȌȍȚȍȒȞȐȯȈ 
ȕȈ ȜȓțȖȘȍșȞȍȕȚȕȖșȚ Ȑ ȈȗșȖȘȗȞȐȯȈ ȒȈȯ ȗȓȖȟȐ șȖ фс ȐȏȊȖȘȐ. ǹȖ ȍȌȕȖșȚȈȊȍȕ ȐȕȚȍȘȜȍȯș ȕȈ ȍȒȘȈȕ 
ȕȈ ȌȖȗȐȘз ȜțȕȒȞȐȖȕȐȘȈ ȒȈȒȖ ȕȍȏȈȊȐșȕȈ ȘȈȉȖȚȕȈ șȚȈȕȐȞȈ. ǵȍȔȈ ȗȖȚȘȍȉȈ ȒȖȔȗȯțȚȍȘ ȌȈ ȋȖ 
ȘȈȒȖȊȖȌȐ ȐȕșȚȘțȔȍȕȚȖȚ. ǵȈțȟȕȐȞȐȚȍз ȔȖȎȍ ȌȈ ȗȘȈȊȈȚ ȍȒșȗȍȘȐȔȍȕȚȐ șȗȖȘȍȌ ȕȐȊȕȐȖȚ 
ȘȈșȗȖȘȍȌз Ȉ ȗȖȚȖȈ ȌȈ ȋȐ ȗȘȍȜȘȓȈȈȚ ȗȖȌȈȚȖȞȐȚȍ ȊȖ ȒȖȔȗȯțȚȍȘз ȊȖ ȒȖȍ ȉȐȓȖ ȊȘȍȔȍ ȗȘȍȒț USB 
ȗȘȐȒȓțȟȖȒ. ǩȐȌȍȯќȐ ȕțȌȐ ȖȗȚȐȔȐȏȐȘȈȕȐ ȗȍȘȜȖȘȔȈȕșȐ Ȑ ȗȘȍȚȝȖȌȕȖ ȐȕșȚȈȓȐȘȈȕȐ ȗȘȖȚȖȒȖȓȐз 
șȐșȚȍȔȖȚ ȏȈ ȌȍȚȍȒȞȐȯȈ Gloљax-љulti ȗȘȍȚșȚȈȊțȊȈ ȐȌȍȈȓȕȈ ȗȓȈȚȜȖȘȔȈ ȏȈ ȊȒȓțȟțȊȈȱȍ ȕȈ 
ȐșȗȐȚțȊȈȱȈȚȈ ȊȖ șȓȖȎȍȕȐ șȐșȚȍȔȐ ȒȈȒȖ ȠȚȖ ȍ șȓțȟȈȯȖȚ șȖ ȕȖȊȖȚȖ șȓȖȎȍȕȖ ȐșȗȐȚțȊȈȱȍ ȏȈ 
ȞȐȚȖȚȖȒșȐȟȕȖșȚ љultiTox-Glo. ǰșȚȖ ȚȈȒȈ ȌȖșȚȈȗȍȕ ȍ Ȑ șȐșȚȍȔ ȏȈ ȐȕȯȍȒȚȐȘȈȱȍз ȏȈ țȗȖȚȘȍȉȈ șȖ 
șȐșȚȍȔȖȚ ȏȈ ȐșȗȐȚțȊȈȱȍ Dual-јuciferase Reporter гDјR™д. 
 
ȉ) Beckman Coulter љoFlo XDP ȈȗȈȘȈȚ ȏȈ șȖȘȚȐȘȈȱȍ ȕȈ ȒȓȍȚȒȐ șȖ ȋȖȓȍȔȈ ȉȘȏȐȕȈ 
 
 
ǹȓȐȒȈ снх ǨȗȈȘȈȚ ȏȈ șȖȘȚȐȘȈњȍ ȕȈ ȒȓȍȚȒȐ 
 
ǹȚȈȕȌȈȘȌȕȐ ȒȖȔȗȖȕȍȕȚȐ  
 
ǷȘȖȚȖȟȍȕ ȞȐȚȖȔȍȚȈȘ șȖ țȓȚȘȈ ȋȖȓȍȔȈ ȉȘȏȐȕȈ șȖ șȓȍȌȕȐȊȍ șȗȍȞȐȜȐȒȈȞȐȐ Ȑ 
ȒȖȔȗȖȕȍȕȚȐх  
- ǶȚȊȖȘȍȕȐȖȚ ȖȗȚȐȟȒȐ Ȑ ȍȓȍȒȚȘȖȕșȒȐ ȌȐȏȈȯȕ ȌȖȏȊȖȓțȊȈ ȓȍșȕȖ ȕȈȌȋȘȈȌțȊȈȱȍ ȕȈ ȓȈșȍȘȐȚȍ Ȑ 
ȒȈȕȈȓȐȚȍ ȏȈ ȜȓțȖȘȍșȞȍȕȚȕȖșȚ; 
- ǬȐȋȐȚȈȓȕȈ ȖȉȘȈȉȖȚȒȈ ȕȈ ȐȔȗțȓșȐ șȖ ȔȘȚȊȖ ȊȘȍȔȍ гȊȘȍȔȍ ȗȖșȓȍ șȍȒȖȯ ȕȈșȚȈȕ ȊȖ ȚȍȒȖȚ ȕȈ ȒȖȍ 
șȐșȚȍȔȖȚ ȕȍ ȔȖȎȍ ȌȈ ȏȈȗȐȠȍ ȌȘțȋ ȕȈșȚȈȕд ȒȖȍ ȐȏȕȍșțȊȈ ȕțȓȈ; 
- ȌȐȕȈȔȐȟȒȐ Ȗȗșȍȋ ȖȌ р ȌȍȒȈȌȐз șȖ ȖȉȘȈȉȖȚȒȈ ȕȈ ȗȖȌȈȚȖȞȐ șȖ он ȉȐȚȈ; 
- ǨȒȚȐȊȐȘȈ șȍȒȈȒȖȊ ȗȈȘȈȔȍȚȈȘз șȍȒȈȒȖȊ ȓȈșȍȘ; 
- ǩȘȏȐȕȐ ȕȈ ȈȕȈȓȐȏȈ ȌȖ нлл.ллл cell/sec; 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
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- ǹȖȘȚȐȘȈȱȍȚȖ șȍ ȏȈȉȘȏțȊȈ ȌȖ Ȑ ȗȖȊȍќȍ ȖȌ тл.ллл cell/sec; 
- șȚȈȗȒȈ ȕȈ ȗȘȐȔȍȘȖȒ ȖȌ млл MHz; 
- ǷȍȘȜȖȘȔȈȕșȐȚȍ ȕȍ ȏȈȊȐșȈȚ ȖȌ ȉȘȖȯȖȚ ȕȈ ȓȈșȍȘȐз ȗȖȘȚȐ ȏȈ șȖȘȚȐȘȈȱȍз ȒȖȔȗȍȕȏȈȞȐȯȈ ȐȓȐ 
ȕȈșȖȒȐ ȕȈ șȖȘȚȐȘȈȱȍ. 
 
6.2.3.14 ǳȈȉȖȘȈȚȖȘȐșȒȐ țȘȍȌȐ ȏȈ ȔȖȓȍȒțȓȈȘȕȈ ȋȍȕȍȚȐȒȈ 
aд ǨȊȚȖȔȈȚșȒȐ Ǭǵǲ ȍȒșȚȘȈȒȚȖȘ гAutoGenFlex STARд  
 
  
ǹȓȐȒȈ сох Ǭǵǲ ȍȒșȚȘȈȒȚȖȘ șȖ ȈȊȚȖȔȈȚȐȏȐȘȈȕ șȐșȚȍȔ ȏȈ ȍȒșȚȘȈȒȞȐјȈ 
 
AutoGenFlex STAR ȍ ȘȈȏȊȐȍȕ ȒȈȒȖ ȍȒȖȕȖȔȐȟȕȖ ȘȍȠȍȕȐȍ ȏȈ ȞȍȓȖșȕȖ ȈȊȚȖȔȈȚȐȏȐȘȈȕȈ 
ȐȏȖȓȈȞȐȯȈ ȕȈ ȋȍȕȖȔșȒȈ Ǭǵǲ Ȑ ȍȒșȚȘȈȒȞȐȯȈ ȖȌ ȋȖȓȍȔȐ ȊȖȓțȔȍȕȐ ȕȈ ȞȍȓȈ ȒȘȊ. ǲȖȔȉȐȕȐȘȈȯќȐ 
ȋȐ ȞȊȘșȚȐȚȍ Ȑ șȐȋțȘȕȐ ȐȕșȚȘțȔȍȕȚȐ ȕȈ AutoGen Ȑ ȌȖȒȈȎȈȕȈȚȈ FlexiGene ȝȍȔȐȯȈ ȕȈ Qiagenз 
țȘȍȌȖȚ STAR ȊȈȌȐ Ǭǵǲ ȖȌ мзл – 10,0 ml ȖȌ ȞȍȓȈ ȒȘȊ. STAR ȍ ȞȍȓȖșȕȖ ȈȊȚȖȔȈȚȐȏȐȘȈȕ Ȑ ȓȍșȍȕ 
ȏȈ țȗȖȚȘȍȉȈз ȉȍȏ ȗȖȚȘȍȉȈ ȖȌ ȘȈȟȕȈ ȐȕȚȍȘȊȍȕȞȐȯȈ. ǰȏȖȓȐȘȈ ȌȖ пл ȗȘȐȔȍȘȖȞȐ ȞȍȓȈ ȒȘȊ ȗȘȐ 
ȍȌȕȈ ȖȗȍȘȈȞȐȯȈ Ȑ ȗȘȖȐȏȊȍȌțȊȈ ȋȍȕȖȔșȒȈ Ǭǵǲ șȖ ȗȖșȚȖȯȈȕȖ ȊȐșȖȒ ȒȊȈȓȐȚȍȚ Ȑ ȋȖȓȍȔȈ 
ȒȖȓȐȟȐȕȈз ȗȖȌȋȖȚȊȍȕȈ ȏȈ șȓȍȌȕȈ ȗȘȐȔȍȕȈ ȐȓȐ ȌȖȓȋȖȘȖȟȕȖ șȒȓȈȌȐȘȈȱȍ ȊȖ ȉȐȖȓȖȠȒȐ 
șȒȓȈȌȐȠȚȈ. ǰșȚȖ ȚȈȒȈз ȌȖșȚȈȗȕȖ ȏȈ STAR ȍ șȓȍȌȍȱȍ ȕȈ ȗȘȐȔȍȘȖȞȐ Ȑ ȐȏȊȍșȚțȊȈȱȍ ȏȈ 
ȐȌȍȕȚȐȜȐȒȈȞȐȯȈ ȕȈ ȗȘȐȔȍȘȖȞȐȚȍ șȖ ȉȈȘ ȒȖȌ. ǹȐșȚȍȔȖȚ ȐșȚȖ ȚȈȒȈ ȔȖȎȍ ȌȈ șȍ ȒȖȘȐșȚȐ ȏȈ 
ȐȏȖȓȐȘȈȱȍ ȕȈ Ǭǵǲ ȖȌ ȗȘȐȔȍȘȖȞȐ ȕȈ ȚȒȐȊȖз ȒȓȍȚȒȐ Ȑ ȗȘȐȔȍȘȖȞȐ ȖȌ ȗȓțȕȒȈ ȏȍȔȍȕȐ șȖ ȗȖȔȖȠ 
ȕȈ Oragene DNA.  
 
ȉд ǻȘȍȌ ȏȈ ȗȖȓȐȔȍȘȕȈ ȊȍȘȐȎȕȈ ȘȍȈȒȞȐȯȈ ȊȖ ȘȍȈȓȕȖ ȊȘȍȔȍ гReal-time PCR) 
 
 
ǹȓȐȒȈ спх ǹȐșȚȍȔ ȏȈ ȗȖȓȐȔȍȘȕȈ ȊȍȘȐȎȕȈ ȘȍȈȒȞȐјȈ 
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ǷȘȐȔȍȕȐ ȕȈ ȗȖȓȐȔȍȘȕȈ ȊȍȘȐȎȕȈ ȘȍȈȒȞȐȯȈ ȊȖ ȘȍȈȓȕȖ ȊȘȍȔȍ  
 
ǰ ȌȊȈȚȈ șȐșȚȍȔȐ ȗȖȌȘȎțȊȈȈȚ ȔȕȖȋț ȗȘȐȔȍȕȐ ȕȈ ȒȊȈȕȚȐȚȈȚȐȊȕȈ ȗȖȓȐȔȍȘȕȈ ȊȍȘȐȎȕȈ 
ȘȍȈȒȞȐȯȈ ȊȖ ȘȍȈȓȕȖ ȊȘȍȔȍз ȊȒȓțȟțȊȈȯќȐ ȈȕȈȓȐȏȈ ȕȈ ȋȍȕșȒȈ ȍȒșȗȘȍșȐȯȈз ȒȖȘȐșȚȍȯќȐ ȘȍȓȈȚȐȊȕȈ 
șȚȈȕȌȈȘȌȕȈ ȒȘȐȊȈ Ȑ ȒȖȔȗȈȘȈȚȐȊȍȕ CT гΔΔCTд ȏȈ ȘȍȓȈȚȐȊȕȈ ȒȊȈȕȚȐȜȐȒȈȞȐȯȈ Ȑ șȚȈȕȌȈȘȌȕȈ 
ȒȘȐȊȈ ȏȈ ȈȗșȖȓțȚȕȈ ȒȊȈȕȚȐȜȐȒȈȞȐȯȈ. ǯȋȖȘȈ ȕȈ ȚȖȈз șȐșȚȍȔȐȚȍ ȖȊȖȏȔȖȎțȊȈȈȚ ȒȊȈȕȚȐȚȈȚȐȊȕȖ 
ȖȚȒȘȐȊȈȱȍ ȗȖșȓȍ ȗȖȓȐȔȍȘȕȈȚȈ ȊȍȘȐȎȕȈ ȘȍȈȒȞȐȯȈ ȕȈ ȕțȒȓȍȐȕșȒȐ ȒȐșȍȓȐȕȐ ȏȈ ȐșȗȐȚțȊȈȱȍ șȖ 
ȈȓȍȓȕȈ ȌȐșȒȘȐȔȐȕȈȞȐȯȈ гSњP ȋȍȕȖȚȐȗȐȏȈȞȐȯȈд Ȑ ȐșȗȐȚțȊȈȱȍ ȏȈ ȗȘȐșțșȚȊȖкȖȚșțșȚȊȖ 
гȗȓțșкȔȐȕțșд ȒȖȍ ȒȖȘȐșȚȐ ȊȕȈȚȘȍȠȕȐ ȗȖȏȐȚȐȊȕȐ ȒȖȕȚȘȖȓȐ. ǵȖȊȐȚȍ ȗȘȐȔȍȕȐ ȊȒȓțȟțȊȈȈȚ 
ȈȕȈȓȐȏȈ ȕȈ ȒȘȐȊȈ ȕȈ ȚȖȟȒȈ ȕȈ ȚȖȗȍȱȍз ȒȈȒȖ ȕȍȏȈȊȐșȕȈ ȗȘȐȔȍȕȈ Ȑ ȏȋȖȓȍȔțȊȈȱȍ ȕȈ ȗȖȓȐȔȍȘȕȈ 
ȊȍȘȐȎȕȈ ȘȍȈȒȞȐȯȈ ȊȖ ȘȍȈȓȕȖ ȊȘȍȔȍ ȒȖȘȐșȚȍȯќȐ ȐșȗȐȚțȊȈȱȍ șȖ ȈȓȍȓȕȈ ȌȐșȒȘȐȔȐȕȈȞȐȯȈ гSњP 
ȋȍȕȖȚȐȗȐȏȈȞȐȯȈд Ȑ ȐșȗȐȚțȊȈȱȍ ȏȈ ȗȘȐșțșȚȊȖкȖȚșțșȚȊȖ гȗȓțșкȔȐȕțșд ȒȖȍ ȒȖȘȐșȚȐ ȊȕȈȚȘȍȠȕȐ 
ȗȖȏȐȚȐȊȕȐ ȒȖȕȚȘȖȓȐ.  
 
 
ǷȘȐȔȍȕȐ  
 
ǹȐșȚȍȔȐȚȍ StepOneз ȗȖȌȌȘȎțȊȈȈȚ ȗȘȐȔȍȕȈ ȕȈ ȗȖȓȐȔȍȘȈȏȕȈ ȊȍȘȐȎȕȈ ȘȍȈȒȞȐȯȈ ȊȖ 
ȘȍȈȓȕȖ ȊȘȍȔȍ. ǬȖșȚȈȗȕȐ șȍ ȗȘȍȚȝȖȌȕȖ ȌȐȏȈȯȕȐȘȈȕȐ ȐșȗȐȚțȊȈȱȈ ȐȓȐ ȐșȗȐȚțȊȈȱȈ ȗȖ ȕȈȘȈȟȒȈ 
ȏȈ șȓȍȌȕȐȊȍ ȗȘȐȔȍȕȐх  
-ȗȘȖȜȐȓ ȕȈ ȋȍȕșȒȈ ȍȒșȗȘȍșȐȯȈ; 
-SњP ȋȍȕȖȚȐȗȐȏȈȞȐȯȈ; 
-ȍȒșȗȘȍșȐȯȈ ȕȈ ȔȐȒȘȖǬǵǲ; 
-ȈȕȈȓȐȏȈ ȕȈ ȚȘȈȕșȓȖȒȈȞȐȯȈ;  
-ȈȕȈȓȐȏȈ ȕȈ ȊȐȘțșȕȖ ȖȗȚȖȊȈȘțȊȈȱȍ; 
-ȌȍȚȍȒȞȐȯȈ ȕȈ ȋȍȕȐ; 
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6.3. ǨȕȈȓȐȏȈ ȕȈ ȗȘȖȍȒȚȖȚ ȏȈ ȔȖȉȐȓȕȐз ȗȘȍȋȘȈȌȕȐз ȔȖȕȚȈȎȕȖ - ȌȍȔȖȕȚȈȎȕȐ ѕȐȌȖȊȐ 
 
  
ǹȓȐȒȈ срх ǬȍȚȈȓ ȖȌ șțȊȖ ȔȖȕȚȈȎȍȕ ȗȘȍȋȘȈȌȍȕ ѕȐȌ ǹȓȐȒȈ ссх ǬȍȚȈȓ ȖȌ ȗȘȍȋȘȈȌȍȕ ѕȐȌ ȊȖ ȉȈȕȒȈȚȈ ȏȈ 
ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ 
 
 
 
 
 
6.п. ǨȕȈȓȐȏȈ ȕȈ șȐșȚȍȔșȒȖ ȘȍȠȈȊȈȱȍ ȕȈ ȊȍȠȚȈȟȒȖȚȖ ȖșȊȍȚȓțȊȈȱȍ Ȑ ȚȈȊȈȕȐȞȐȚȍ ȊȖ ȗȘȖșȚȖȘȖȚ 
 
ǷȖșȚȖȯȈȚ ȋȖȓȍȔ ȉȘȖȯ ȕȈ șȚțȌȐȐ ȒȖȯ țȒȈȎțȊȈȈȚ ȕȈ ȊȓȐȯȈȕȐȍȚȖ ȕȈ ȖșȊȍȚȓțȊȈȱȍȚȖ ȊȖ 
ȘȈȉȖȚȕȐȚȍ ȗȘȖșȚȖȘȐȐ ȊȘȏ ȒȖȔȜȖȘȚȖȚз ȏȌȘȈȊȯȍȚȖ Ȑ ȗȘȖȌțȒȚȐȊȕȖșȚȈ ȕȈ ȘȈȉȖȚȕȐȒȖȚ. ǹȖ ȚȈȈ Ȟȍȓ 
șȖȖȌȊȍȚȕȖ ȘȍȠȍȕȐȍ ȕȈ ȖșȊȍȚȓțȊȈȱȍȚȖ ȍ ȔȕȖȋț ȉȐȚȕȖ ȊȖ ȓȈȉȖȘȈȚȖȘȐȐȚȍз ȈȒȖ șȍ ȏȍȔȍ ȊȖ 
ȗȘȍȌȊȐȌ ȊȘȍȔȍȚȖ ȗȖȔȐȕȈȚȖ ȖȌ șȚȘȈȕȈ ȕȈ ȐșȚȘȈȎțȊȈȟȐȚȍ Ȑ ȚȍȎȐȕȈȚȈ ȕȈ ȘȈȉȖȚȈȚȈ ȠȚȖ ȯȈ 
ȐȔȈȈȚ.  ǷȘȐ ȈȕȈȓȐȏȈ ȕȈ ȊȍȠȚȈȟȒȖ ȖșȊȍȚȓțȊȈȱȍ ȕȈ ȗȘȖșȚȖȘȖȚз șȍȒȖȋȈȠ ȒȈȒȖ ȗȘȐȔȈȘȍȕ ȐȏȊȖȘ 
ȕȈ șȊȍȚȓȐȕȈ șȍ ȏȍȔȈ ȗȘȐȘȖȌȕȖȚȖ ȖșȊȍȚȓțȊȈȱȍз ȌȖȌȍȒȈ ȊȍȠȚȈȟȒȖȚȖ șȍ ȐȏȊȍȌțȊȈ ȒȈȒȖ 
ȕȈȌȖȗȖȓȕțȊȈȱȍ ȕȈ ȗȘȐȘȖȌȕȖȚȖ44. ǷȖșȚȈȊțȊȈȱȍȚȖ ȕȈ șȊȍȚȓȖșȕȐȚȍ ȚȍȓȈ ȕȈ ȗȓȈȜȖȕȖȚ șȍ 
ȐȏȊȍȌțȊȈ ȊȖ șȖȋȓȈșȕȖșȚ șȖ ȌȊȈ ȗȘȐȔȈȘȕȐ ȈșȗȍȒȚȐх ȕȈșȖȒȈ ȕȈ șȊȍȚȓȖșȕȐȖȚ ȏȘȈȒз ȒȖȯa ȔȖȎȍ ȌȈ 
ȉȐȌȍ ȌȐȘȍȒȚȕaз ȐȕȌȐȘȍȒȚȕa ȐȓȐ ȒȖȔȉȐȕȐȘaȕa ȌȐȘȍȒȚȕaкȐȕȌȐȘȍȒȚȕa Ȑ ȓȖȒȈȞȐȯȈ ȕȈ 
șȊȍȚȓȖșȕȖȚȖ ȚȍȓȖ ȊȖ ȖȌȕȖș ȕȈ ȘȈȉȖȚȕȈȚȈ ȗȖȊȘȠȐȕȈ ȒȖȍ ȔȖȎȍ ȌȈ ȉȐȌȍ ȗȈȘȈȓȍȓȕȖ ȐȓȐ 
ȕȖȘȔȈȓȕȖ. ǲȈȒȖ ȕȈȯȖȗȚȐȔȈȓȕȖ ȘȍȠȍȕȐȍ ȗȖȋȖȌȕȖ ȏȈ ȖșȊȍȚȓțȊȈȱȍ ȕȈ ȓȈȉȖȘȈȚȖȘȐȐȚȍ Ȑ 
ȒȈȉȐȕȍȚȐȚȍз ȍ ȏȍȔȍȕȖ șȊȍȚȓȖȚȖ ȌȈ ȉȐȌȍ ȌȐȘȍȒȚȕȖ ȉȐȌȍȯќȐ ȐȕȌȐȘȍȒȚȕȖȚȖ ȗȘȍȌȐȏȊȐȒțȊȈ 
                                                 
44  LABORATORIES FOR THE 21 ST CENTURY: BEST PRACTICE GUIDE DOE/GO-102005, August 2006. 
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ȟțȊșȚȊȖ ȕȈ ȌȖșȈȌȈ Ȑ ȍȌȕȖȓȐȟȕȖșȚ. ǬȖȌȍȒȈ ȓȖȒȈȞȐȯȈȚȈ ȕȈ șȊȍȚȓȖșȕȐȚȍ ȚȍȓȈ ȍ ȏȍȔȍȕȈ ȌȈ ȉȐȌȍ 
ȗȈȘȈȓȍȓȕȈ șȖ ȘȈȉȖȚȕȈȚȈ ȗȖȊȘȠȐȕȈ Ȑ ȗȖșȚȈȊȍȕȈ ȊȖ ȓȐȕȐȯȈ șȖ ȒȘȈȯȖȚ ȖȌ ȘȈȉȖȚȕȈȚȈ ȗȖȊȘȠȐȕȈ. 
ǵȈ ȖȊȖȯ ȕȈȟȐȕ șȍ ȐȏȉȍȋȕțȊȈ ȘȍȜȓȍȒșȐȯȈȚȈ Ȑ șȖȏȌȈȊȈȱȍȚȖ ȕȈ șȍȕȒȐз ȒȖȯ ȗȘȍȟȈȚ ȊȖ ȘȈȉȖȚȈȚȈ. 
ǰșȚȖȚȖ ȊȈȎȐ Ȑ ȏȈ ȉȈȕȒȈȚȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ. 
ǯȈ șȊȍȚȓȖșȕȐ ȚȍȓȈ ȍ ȏȍȔȍȕ ȔȖȌȍȓȖȚх CјEAњ S-MP SUPREME LED MICROPYRAMIDAL 
OPTIC ȖȌ мнн watt ȖȌ ȈȊșȚȘȐșȒȐȖȚ ȗȘȖȐȏȊȖȌȐȚȍȓ ZUљTOBEј. ǲȈȒȖ ȠȚȖ ȚȊȘȌȐ 
ȗȘȖȐȏȊȖȌȐȚȍȓȖȚ ȖȊȈ ȖșȊȍȚȓțȊȈȱȍ ȋȐ ȏȈȌȖȊȖȓțȊȈ șȚȈȕȌȈȘȌȐȚȍ ȕȈ GљP Grade Aз B Ȑ C ȏȈ ȟȐșȚȐ 
șȖȉȐз ȒȈȒȖ Ȑ DIњ Eњ ISO мпспп-м ȒȖȯ șȍ ȗȖșȚȐȋȕȈȚȐ șȖ ȐȏȘȈȉȖȚȒȈ ȕȈ ȘȈȔȒȈȚȈ ȖȌ șȗȍȞȐȯȈȓȍȕ 
ȈȕȚȐ – șȚȈȚȐȟȒȐ ȔȈȚȍȘȐȯȈȓ ȒȖȯ ȕȍ ȌȖȏȊȖȓțȊȈ ȚȈȓȖȎȍȱȍ ȕȈ ȗȈȘȚȐȒțȓȐ ȕȈ ȗȖȊȘȠȐȕȈȚȈ ȌȖȌȍȒȈ 
ȏȈȠȚȐȚȕȖȚȖ șȚȈȒȓȖ ȍ ȜȐȒșȐȘȈȕȖ șȖ ȔȈȋȕȍȚȕȐ ȌȘȎȈȟȐ ȒȖȯ ȖȊȖȏȔȖȎțȊȈȈȚ ȓȍșȕȖ ȖȌȘȎțȊȈȱȍ. 
Ǵȍѓț ȌȘțȋȖȚȖ ȖȊȖȯ ȔȖȌȍȓ ȖȊȖȏȔȖȎțȊȈ ȐȕșȚȈȓȈȞȐȯȈ Ȑ ȜțȕȒȞȐȖȕȐȘȈȱȍ ȊȖ ȗȘȖșȚȖȘȐȐ șȖ 
ȓȈȔȐȕȈȘȍȕ ȗȘȖȚȖȒ гǹȓȐȒȈ суд ȕȈ ȊȖȏȌțȝ șȖ ȗȖȏȐȚȐȊȍȕ ȐȓȐ ȕȍȋȈȚȐȊȍȕ ȗȘȐȚȐșȖȒз ȒȈȒȖ ȠȚȖ ȍ 
ȉȈȕȒȈȚȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ. 
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ǹȓȐȒȈ стх ǳȈȔȐȕȈȘȍȕ ȗȘȖȚȖȒ ȕȈ ȗȖȏȐȚȐȊȍȕ ȊȖȏȌțȝ ȗȘȖȟȐșȚȍȕ ȕȐȏ ǽǭǷǨ ȜȐȓȚȍȘ 
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6.4.1. ǺȈȊȈȕșȒȖ ȘȍȠȍȕȐȍ Ȑ ȖșȊȍȚȓțȊȈȱȍ ȕȈ ȗȘȖșȚȖȘȖȚ ȏȈ ȉȈȕȒȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ 
 
ǹȓȐȒȈ су: ШȍȔȈ ȕȈ ȖșȊȍȚȓțȊȈњȍ Ȑ ȗȓȈȜȖȕșȒȖ ȘȍȠȍȕȐȍ ȕȈ ȗȘȖșȚȖȘȖȚ ȏȈ ȉȈȕȒȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ 
 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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6.4.2. ǺȈȊȈȕșȒȖ ȘȍȠȍȕȐȍ Ȑ ȖșȊȍȚȓțȊȈȱȍ ȕȈ ȗȘȐȏȍȔȯȍȚȖ 
 
ǹȓȐȒȈ сф: ШȍȔȈ ȕȈ ȖșȊȍȚȓțȊȈњȍ Ȑ ȗȓȈȜȖȕșȒȖ ȘȍȠȍȕȐȍ ȕȈ  ȗȘȐȏȍȔјȍȚȖ 
 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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6.4.3. ǺȈȊȈȕșȒȖ ȘȍȠȍȕȐȍ Ȑ ȖșȊȍȚȓțȊȈȱȍ ȕȈ ȗȘȊȐȖȚ ȒȈȚ 
 
ǹȓȐȒȈ тлх ШȍȔȈ ȕȈ ȖșȊȍȚȓțȊȈњȍ Ȑ ȗȓȈȜȖȕșȒȖ ȘȍȠȍȕȐȍ ȕȈ ȗȘȊȐȖȚ ȒȈȚ 
 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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6.р. ǨȕȈȓȐȏȈ ȕȈ ȗȘȐȘȖȌȕȖ ȖșȊȍȚȓțȊȈȱȍ ȕȈ ȓȈȉȖȘȈȚȖȘȐȐȚȍ Ȑ ȒȈȉȐȕȍȚȐȚȍ 
 
ǷȖșȚȈȊȍȕȖșȚȈ ȕȈ ȖȉȯȍȒȚȖȚ ȕȈ șȍȊȍȘȖȐșȚȖȟȕȈȚȈ șȚȘȈȕȈз ȌȖȏȊȖȓțȊȈ țȕȐȓȈȚȍȘȈȓȕȖ 
ȗȘȐȘȖȌȕȖ ȖșȊȍȚȓțȊȈȱȍ ȕȈ ȗȘȐȏȍȔȯȍȚȖ Ȑ ȒȈȚȖȚз ȌȖȌȍȒȈ ȗȖȌȘțȔȖȚ șȍ ȖșȊȍȚȓțȊȈ șȈȔȖ șȖ 
ȊȍȠȚȈȟȒȖ ȖșȊȍȚȓțȊȈȱȍ. 
 
 
ǹȓȐȒȈ тмх ǷȘȐȘȖȌȕȖ ȖșȊȍȚȓțȊȈњȍ ȕȈ ȗȘȖșȚȖȘȖȚ ȊȖ ȓȍȚȖ Ȑ ȊȖ ȏȐȔȈ 
 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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6.с. ǨȕȈȓȐȏȈ ȕȈ ȜȐȏȐȟȒȐȚȍ ȒȈȘȈȒȚȍȘȐșȚȐȒȐ ȕȈ ȗȘȖșȚȖȘȖȚ 
 
6.6.1. AȒțșȚȐȒȈ 
ǼașaȌȕȐȚȍ ѕȐȌȖȊȐ Ȑ ȗȘȍȋȘaȌȕȐȚȍ ѕȐȌȖȊȐз ȒaȒȖ Ȑ șȐȚȍ ȖȉȓȖȋȐ ȏa ȚȖȗȓȐȕșȒa ȏaȠȚȐȚa ȕa 
ȝȖȘȐȏȖȕȚaȓȕȐ Ȑ ȊȍȘȚȐȒaȓȕȐ ȗȖȊȘȠȐȕȐ ȖȉȍȏȉȍȌțȊaaȚ ȏaȠȚȐȚa Ȑ ȖȌ ȏȊțȒ ȊȖ ȘaȔȒȐȚȍ ȕa 
ȗȘȖȗȐȠaȕȐȚȍ șȚaȕȌaȘȌȐ. ǯaȠȚȐȚa ȖȌ ȗȘȍȕȖș ȕa țȌaȘȐ гȗȖ ȝȖȘȐȏȖȕȚaȓa Ȑ ȊȍȘȚȐȒaȓaд ȍ 
ȖȉȍȏȉȍȌȍȕa șȖ ȊȋȘaȌțȊaȱȍ ȕa ȏȊțȟȕȖ ȐȏȖȓaȞȐșȒȐ ȔaȚȍȘȐȯaȓ ȊȖ ȗȖȌȕȐȚȍ șȓȖȍȊȐ Ȑ ȓȍȕȚȐ ȏa 
ȖȌȌȍȓțȊaȱȍ ȖȌ ȊȍȘȚȐȒaȓȕȐȚȍ ѕȐȌȕȐ ȗȖȊȘȠȐȕȐ ȊȖ ȊȐșȐȕa ȕa ȏaȠȚȐȚȕȐȖȚ șȓȖȯ ȖȌ ȞȍȔȍȕȚȍȕ 
ȍșȚȘȐȝз șȍ ȏaȍȌȕȖ ȐȏȊȍȌȍȕȖ ȒaȒȖ "ȗȓȐȊaȟȒȐ ȗȖȌ" ȕa ȒȖȯ șȍ ȕaȕȍșțȊa ȏaȊȘȠȕaȚa  ȗȖȌȕa ȖȉȓȖȋa. 
 
 
ǹȓȐȒȈ тнх ǬȍȚȈȓ ȖȌ ȗȖȌȖȚ ȊȖ ȉȈȕȒȈȚȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ 
 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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6.с.н. ǯȈȋȘȍȊȈȱȍ Ȑ ȓȈȌȍȱȍ ȕȈ ȖȉȯȍȒȚȖȚ 
6.с.н.м. ǯȈȋȘȍȊȈȱȍ Ȑ ȓȈȌȍȱȍ ȕȈ ȉȈȕȒȈȚȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ 
 
ǹȓȐȒȈ тох ШȍȔȈȚșȒȐ ȗȘȐȒȈȏ ȕȈ ȏȈȋȘȍȊȈњȍ Ȑ ȓȈȌȍњȍ ȕȈ ȉȈȕȒȈȚȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ 
 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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6.с.н.н. ǯȈȋȘȍȊȈȱȍ Ȑ ȓȈȌȍȱȍ ȕȈ ȗȘȐȏȍȔȯȍȚȖ 
 
ǹȓȐȒȈ тпх ШȍȔȈȚșȒȐ ȗȘȐȒȈȏ ȕȈ ȏȈȋȘȍȊȈњȍ Ȑ ȓȈȌȍњȍ ȕȈ ȗȘȐȏȍȔјȍȚȖ 
 
 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
__________________________________________________________________________________ 
102 
 
6.с.н.о. ǯȈȋȘȍȊȈȱȍ Ȑ ȓȈȌȍȱȍ ȕȈ ȗȘȊȐȖȚ ȒȈȚ 
 
ǹȓȐȒȈ трх ШȍȔȈȚșȒȐ ȗȘȐȒȈȏ ȕȈ ȏȈȋȘȍȊȈњȍ Ȑ ȓȈȌȍњȍ ȕȈ ȗȘȊȐȖȚ ȒȈȚ 
 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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6.с.о. ǪȍȕȚȐȓȈȞȐȯȈ 
ǪȖ ȉȈȕȒȈȚȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐз șȖ Ȟȍȓ ȌȈ șȍ ȖșȐȋțȘȈȈȚ țșȓȖȊȐ ȏȈ ȉȍȏȉȍȌȕȖșȚ ȏȈ 
ȒȖȘȐșȕȐȞȐȚȍз ȗȖȚȘȍȉȕȐ șȍ ȕȈȯȔȈȓȒț ȌȊȈ ȌȍȚȍȒȚȖȘȐ ȕȈ ȒȐșȓȖȘȖȌз ȗȖȊȘȏȈȕȐ șȖ șȐșȚȍȔ ȏȈ 
ȊȍȕȚȐȓȈȞȐȯȈз șȖ șȓȍȌȕȐȊȍ ȒȈȘȈȒȚȍȘȐșȚȐȒȐх  
 
 șȚȈȕȌȈȘȌȕȈ ȉȘȏȐȕȈх ȕȈȯȔȈȓȒț мл ȊȖȓкȟ șȍȒȖȋȈȠ ȊȒȓțȟȍȕ  
 ȋȖȓȍȔȈ ȉȘȏȐȕȈх ȕȈȯȔȈȓȒț нр ȊȖȓкȟ ȏȈșȐȓȍȕȈ ȊȍȕȚȐȓȈȞȐȯȈ  
 
ǹȍȒȖȯ ȌȍȚȍȒȚȖȘ ȐȔȈ Ȑȏȓȍȏȍȕ șȐȋȕȈȓ ȖȌ п-20 mA Ȑ ȍ ȗȖȊȘȏȈȕ șȖ șȗȍȞȐȜȐȟȍȕ țȘȍȌ Ȑ 
ȗȘȖȋȘȈȔȐȘȈȕ șȖ ȌȊȈ ȗȘȈȋȈ ȕȈ ȈȓȈȘȔз ȊȖ ȒȖȔțȕȐȒȈȞȐȯȈ șȖ șȐșȚȍȔȖȚ ȏȈ ȊȍȕȚȐȓȈȞȐȯȈ.  
ǬȖȒȖȓȒț șȍ ȕȈȌȔȐȕȍ ȗȘȊȐȖȚ ȗȘȈȋз șȐșȚȍȔȖȚ ȏȈ ȈȓȈȘȔ ȗȖȟȕțȊȈ ȌȈ ѕȊȖȕȐ Ȑ șȍ ȈȒȚȐȊȐȘȈ 
ȊȚȖȘȈȚȈ ȉȘȏȐȕȈ ȕȈ șȐșȚȍȔȖȚ ȏȈ ȊȍȕȚȐȓȈȞȐȯȈ. 
 
 
7. ǯȈȒȓțȟȖȞȐ 
ǪȘȏ ȖșȕȖȊȈ ȕȈ ȈȕȈȓȐȏȈȚȈ ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ ȕȈ ȗȘȖșȚȖȘȐȚȍ 
ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ ȔȖȎȍȔȍ ȌȈ ȋȐ ȐȏȊȓȍȟȍȔȍ șȓȍȌȕȐȚȍ 
ȏȈȒȓțȟȖȞȐх  
1. ǰȌȍȯȕȐȖȚ ȗȘȖȍȒȚ ȏȈ ȉȐȖȉȈȕȒȈ ȕȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȚȘȍȉȈ ȌȈ șȍ ȓȖȞȐȘȈ ȊȖ ȕȍȒȖȯȈ 
ȗȘȐȊȈȚȕȈ ȐȓȐ ȌȘȎȈȊȕȈ țșȚȈȕȖȊȈ ȊȖ ǸȍȗțȉȓȐȒȈ ǴȈȒȍȌȖȕȐȯȈ. ǷȘȖșȚȖȘȖȚ ȚȘȍȉȈ ȌȈ ȉȐȌȍ ȖȌ 
ȕȈȯȔȈȓȒț șȚȖȐȗȍȚ ȔȍȚȘȐ ȒȊȈȌȘȈȚȕȐ ȏȈ ȉȐȖȉȈȕȒȈ ȕȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ. ǪȖ ȐȌȍȯȕȐȖȚ ȗȘȖȍȒȚ șȍ 
ȗȘȍȌȊȐȌțȊȈ țȠȚȍ ȌȖȌȈȚȕȈ ȒȊȈȌȘȈȚțȘȈ ȏȈ ȍȒȖȕȖȔșȒȖ-ȚȍȝȕȐȟȒȐȚȍ ȗȘȖșȚȖȘȐȐ Ȑ ȒȖȔțȕȐȒȈȞȐȯȈ- 
șȒȈȓȐз ȓȐȜȚз șȒȓȈȌȐȠȍȕ ȗȘȖșȚȖȘз ȝȐȌȘȖșȚȈȕȐȞȈз șȈȕȐȚȈȘȐȐ ȔȈȠȒȐз șȈȕȐȚȈȘȐȐ ȎȍȕșȒȐ Ȑ 
ȝȖȌȕȐȞȐ.  
2. ǨȕȈȓȐȏȐȘȈȯќȐ ȋȐ șȖșȚȖȯȉȐȚȍ ȊȖ ȘȈȏȊȐȍȕȐȖȚ șȊȍȚ ȒȖȕșȚȈȚȐȘȈȕȖ ȍ ȌȍȒȈ ȗȖșȚȖȯȈȚ Ȑ șȍ 
ȘȈȏȊȐȍȕȐ ȉȈȕȒȐ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȏȈ șȍȔȍȯȕȈ țȗȖȚȘȍȉȈ Ȑ ȯȈȊȕȖ ȌȖșȚȈȗȕȐ ȉȈȕȒȐ ȏȈ ȔȈȚȐȟȕȐ 
ȒȓȍȚȒȐ. ǩȈȕȒȐȚȍ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȏȈ șȍȔȍȯȕȈ țȗȖȚȘȍȉȈ șȍ ȗȘȐȊȈȚȕȐ ȉȈȕȒȐ ȊȖ ȒȖȯȈ 
șȍȔȍȯșȚȊȖȚȖ șȒȓȈȌȐȘȈ ȒȘȊ ȖȌ ȗȈȗȖȟȕȈ ȊȘȊȞȈ ȐȓȐ ȐȏȖȓȐȘȈȕȐ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȒȖȐ ȉȐ ȔȖȎȍȓȍ 
ȗȖȚȍȕȞȐȯȈȓȕȖ ȌȈ ȉȐȌȈȚ țȗȖȚȘȍȉȍȕȐ ȏȈ ȕȍȒȖȯ ȖȌ ȟȓȍȕȖȊȐȚȍ ȕȈ ȗȖȚȍșȕȖȚȖ șȍȔȍȯșȚȊȖ. ЈȈȊȕȖ 
ȌȖșȚȈȗȕȐȚȍ ȉȈȕȒȐ ȋȐ ȜȐȕȈȕșȐȘȈȈȚ ȌȘȎȈȊȕȐȚȍ ȐȕșȚȐȚțȞȐȐ ȐȓȐ ȜȖȕȌȈȞȐȐ ȊȖ ȒȖȯ ȉȘȈȟȕȐȚȍ 
ȗȈȘȖȊȐ șȖ ȗȖȚȗȐȠȈȕȈ șȖȋȓȈșȕȖșȚ ȯȈ ȌȈȘțȊȈȈȚ ȒȘȊȚȈ ȖȌ ȗȈȗȖȟȕȈ ȊȘȊȞȈз ȖȌ ȒȖȯȈ șȍ ȐȏȖȓȐȘȈȈȚ Ȑ 
șȓȈȌȐȘȈȈȚ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ Ȑ șȍ țȗȖȚȘȍȉțȊȈȈȚ ȏȈ ȉȐȓȖ ȒȖȋȖ ȈȒȖ ȍ ȋȍȕȍȚșȒȐ ȐȌȍȕȚȐȟȍȕ. ǪȖ 
ǸȍȗțȉȓȐȒȈ ǴȈȒȍȌȖȕȐȯȈ ȗȖșȚȖȯȈȚ ȗȖȋȖȓȍȔ ȉȘȖȯ ȕȈ ȗȘȍȚșȚȈȊȕȐȠȚȊȈ ȕȈ șȚȘȈȕșȒȐ ȉȈȕȒȐ ȏȈ 
ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȖȌ ȗȈȗȖȟȕȈ ȊȘȊȞȈ ȒȖȐ șȖȉȐȘȈȈȚ ȗȘȐȔȍȘȖȞȐ Ȑ ѓȐ ȐșȗȘȈȒȈȈȚ ȊȖ șȚȘȈȕșȚȊȖ. 
ǸȍȏțȓȚȈȚȐȚȍ ȖȌ ȖȊȖȯ ȔȈȋȐșȚȈȘșȒȐ ȚȘțȌ ȏȈ ȗȘȖȍȒȚȐȘȈȱȍ ȕȈ ȉȈȕȒȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȉȐ 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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ȗȘȐȌȖȕȍȓȖ ȊȖ ȕȈșȖȒȈ ȕȈ ȐȔȗȓȍȔȍȕȚȈȞȐȯȈ ȕȈ ȖȊȈ șȗȍȞȐȜȐȟȕȖ ȗȘȖȍȒȚȈȕșȒȖ ȉȈȘȈȱȍ ȊȖ 
șȍȒȖȯȌȕȍȊȕȈȚȈ ȔȍȌȐȞȐȕșȒȈ ȗȘȈȒșȈз ȊȖ ȐȕȚȍȘȍș ȕȈ ȏȌȘȈȊșȚȊȖȚȖ. 
3. ǻșȓȖȊȐȚȍ ȏȈ ȗȘȖȐȏȊȖȌșȚȊȖ ȕȈ șȚȍȘȐȓȕȐ ȗȘȖȌțȒȚȐ ȊȖ ȒȖȯȈ șȍ ȌȍȜȐȕȐȘȈȕȐ țȗȈȚșȚȊȈ ȏȈ 
ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ ȊȖ ȚȘțȌȖȚ ȍ ȗȘȍȊȏȍȔȍȕȖ ȖȌ ȍȊȘȖȗșȒȈȚȈ ȗȘȈȒșȈ. ǸȈȏȓȐȒțȊȈȔȍ ȟȍȚȐȘȐ 
șȚȍȗȍȕȐ ȊȖ  țȗȈȚșȚȊȈ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ ȊȖ ȚȘțȌȖȚ ȍ ȗȘȍȊȏȍȔȍȕȖ ȖȌ ȍȊȘȖȗșȒȈȚȈ 
țȕȐȯȈ. ǹȚȍȗȍȕ Ǩ ȍ ȓȖȒȈȓȕȈ ȏȖȕȈ șȖ ȗȖșȚȈȗȒȐ ȖȌ ȊȐșȖȒ ȘȐȏȐȒ ȒȈȒȖ ȕȈ ȗȘȐȔȍȘз ȗȖȓȕȍȱȍз 
ȏȈȚȊȖȘȈȱȍ ȠȐȠȐȱȈз ȖȚȊȖȘȈȱȍ ȈȔȗțȓȐ Ȑ ȠȐȠȐȱȈ Ȑ ȗȘȈȊȍȱȍ ȕȈ șȍȗȚȐȟȒȐ ȊȘșȒȐ. ǹȚȍȗȍȕ ǩ ȍ 
ȈșȍȗȚȐȟȒȖ ȗȖȌȋȖȚȊțȊȈȱȍ Ȑ ȗȖȓȕȍȱȍ ȕȈ ȗȘȐȔȍȘȖȞȐȚȍ. ǹȚȍȗȍȕ Ǿ Ȑ Ǭ șȍ ȟȐșȚȐ ȗȘȖșȚȖȘȐ ȏȈ 
ȗȖȔȈȓȒț ȒȘȐȚȐȟȕȐ ȗȖșȚȈȗȒȐ ȊȖ ȗȖȌȋȖȚȊțȊȈȱȍȚȖ șȚȍȘȐȓȕȐ ȗȘȖȌțȒȚȐ. 
4. ǪȖșȗȖșȚȈȊȍȕȐ șȍ ȚȍȝȕȐȟȒȐ șȚȈȕȌȈȘȌȐз ȔȍȌȐȞȐȕșȒȐ șȚȈȕȌȈȘȌȐз ȖȗȠȚȍșȚȊȍȕȖ – 
ȍȒȖȕȖȔșȒȐ șȚȈȕȌȈȘȌȐ ȏȈ ȔȍȕȈџȐȘȈȱȍ ȕȈ ȉȐȖȉȈȕȒȐз ȐȕȜȖȘȔȈȚȐȟȒȐ ȗȘȈȒȚȐȒȐ ȏȈ ȉȐȖȉȈȕȒȐз 
ȍȒȖȕȖȔșȒȐ ȗȘȍȗȖȘȈȒȐ ȏȈ ȉȐȖȉȈȕȒȐз ȖȉȍȏȉȍȌțȊȈȱȍ ȕȈ ȒȊȈȓȐȚȍȚ ȕȈ ȉȐȖȉȈȕȒȐ, ȒȈȒȖ Ȑ 
șȗȍȞȐȜȐȒȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ Ȑ ȖȗȘȍȔțȊȈȱȍ ȕȈ ȗȘȖșȚȖȘȖȚ ȏȈ ȉȐȖȉȈȕȒȐ.  
5. ǨȕȈȓȐȏȐȘȈȕȈȚȈ ȗȘȖȍȒȚȕȈ ȗȘȖȋȘȈȔȈ ȉȐ ȔȖȎȍȓȈ ȌȈ ȖȉȍȏȉȍȌȐ ȕȈșȖȒȐ ȏȈ ȐȏȋȖȚȊțȊȈȱȍ 
ȕȈ ȖșȕȖȊȍȕ ȗȘȖȍȒȚ ȒȖȯ ȚȘȍȉȈ ȌȈ ȉȐȌȍ ȐȏȘȈȉȖȚȍȕ șȖȋȓȈșȕȖ ȐȏȊȖȌȖȚ ȖȌ țȘȉȈȕȐșȚȐȟȒȐȖȚ ȗȓȈȕ Ȑ 
ȊȈȎȍȟȒȈȚȈ ȏȈȒȖȕșȒȈ ȘȍȋțȓȈȚȐȊȈ Ȉ ȊȘȏ ȖșȕȖȊȈ ȕȈ ȗȘȖȍȒȚȕȈȚȈ ȗȘȖȋȘȈȔȈ ȕȈ ȐȕȊȍșȚȐȚȖȘȖȚ. ǪȖ 
ȖșȕȖȊȕȐȖȚ ȗȘȖȍȒȚ ȏȈ ȉȈȕȒȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ șȍ ȌȍȜȐȕȐȘȈȕȐ ȉȈȘȈȱȈȚȈ Ȑ ȗȖȚȘȍȉȐȚȍ ȏȈ 
ȐȏȘȈȉȖȚȒȈ ȒȈȒȖ Ȑ ȕȍȗȘȍȟȍȕȖ ȖȌȊȐȊȈȱȍ ȕȈ ȚȍȝȕȖȓȖȠȒȐȚȍ ȗȘȖȞȍșȐ. ǸȍȠȍȕȐȍȚȖ ȚȘȍȉȈ ȌȈ ȉȐȌȍ 
ȖȗȚȐȔȈȓȕȖ ȊȖ ȖȌȕȖș ȕȈ ȜțȕȒȞȐȯȈȚȈз ȒȖȕșȚȘțȒȞȐȯȈȚȈ Ȑ ȍȒȖȕȖȔȐȟȕȖșȚȈ.  
6. ǺȍȝȕȐȟȒȐȖȚ ȖȗȐș ȕȈ ȗȖȚȘȍȉȕȐȚȍ ȗȘȖșȚȖȘȐȐ ȏȈ ȖȉȯȍȒȚȖȚ ȋȐ ȌȍȜȐȕȐȘȈ șȓȍȌȕȐȚȍ 
șȖȌȘȎȐȕȐх ȊȖ ȗȘȐȏȍȔȯȍȚȖ șȍ șȔȍșȚȍȕȐ șȖȌȘȎȐȕȐȚȍ ȏȈ ȒȖȔțȕȐȒȈȞȐȯȈ șȖ ȌȈȘȐȚȍȓȐȚȍ гȟȍȒȈȓȕȈз 
ȗȘȖșȚȖȘ ȏȈ ȗȘȐȍȔз ȗȘȖșȚȖȘ ȏȈ ȏȍȔȈȱȍ ȗȘȐȔȍȘȖȞȐз șȈȕȐȚȈȘȐȐз șȖȉȈ ȏȈ ȍȌțȒȈȞȐȯȈз ȒȈȉȐȕȍȚ ȏȈ 
ȔȖȓȍȒțȓȈȘȕȈ ȔȍȌȐȞȐȕȈ Ȑ ȒȈȉȐȕȍȚ ȏȈ ȝțȔȈȕȈ ȋȍȕȍȚȐȒȈд. ǶșȊȍȕ ȚȖȈ șȍ ȗȘȍȌȊȐȌȍȕȐ Ȑ 
ȊȍȘȚȐȒȈȓȕȐ ȒȖȔțȕȐȒȈȞȐȐ – șȒȈȓȐ Ȑ ȓȐȜȚ. ǵȈ ȗȘȊȐȖȚ ȒȈȚ șȍ ȗȘȍȌȊȐȌțȊȈȈȚ ȓȈȉȖȘȈȚȖȘȐȐ Ȑ 
ȒȈȉȐȕȍȚ ȏȈ ȗȖȚȘȍȉȐȚȍ ȕȈ ȉȈȕȒȈȚȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ гȓȈȉȖȘȈȚȖȘȐȯȈ ȏȈ ȗȘȖȚȖȟȕȈ ȞȐȚȖȔȍȚȘȐȯȈз 
ȓȈȉȖȘȈȚȖȘȐȯȈ ȏȈ ȈȓȍȘȋȖȓȖȋȐȯȈ Ȑ șȍȘȖȓȖȠȒȈ ȐȔțȕȖȋȍȕȍȚȐȒȈз ȓȈȉȖȘȈȚȖȘȐȯȈ ȏȈ ȗȘȖȚȍȐȕȐ Ȑ 
ȈțȚȖȈȕȚȐȚȍȓȈз ȓȈȉȖȘȈȚȖȘȐȯȈ ȏȈ ȔȖȓȍȒțȓȈȘȕȈ ȐȔțȕȖȓȖȋȐȯȈз ȒȈȉȐȕȍȚ ȏȈ ȘȈȒȖȊȖȌȐȚȍȓ ȕȈ 
ȉȈȕȒȈȚȈз ȖșȚȈȊȈ Ȑ șȈȕȐȚȈȘȐȐ ȏȈ ȊȘȈȉȖȚȍȕȐд. ǪȖ ȗȖȌȘțȔȖȚ ȍ ȗȘȖȍȒȚȐȘȈȕȈ ȉȈȕȒȈ ȏȈ ȔȈȚȐȟȕȐ 
ȒȓȍȚȒȐ șȖ ȗȖȚȘȍȉȕȐȚȍ ȚȍȝȕȐȟȒȐ ȗȘȖșȚȖȘȐȐ гȉȈȕȒȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐз ȔȈȠȐȕșȒȈ ȗȘȖșȚȖȘȐȯȈз 
ȝȐȌȘȖșȚȈȕȐȞȈ Ȑ șȈȕȐȚȈȘȐȐ ȏȈ ȊȘȈȉȖȚȍȕȐд. 
7. ǪȖ șȍȒȖȯȈ ȗȘȖșȚȖȘȐȯȈ ȍ ȗȘȖȍȒȚȐȘȈȕ șȖȖȌȊȍȚȍȕ Ȕȍȉȍȓ Ȑ ȐȏȊȘȠȍȕȖ ȍ ȖȗȘȍȔțȊȈȱȍ șȖ 
șȗȍȞȐȜȐȟȕȈ ȔȍȌȐȞȐȕșȒȈ ȖȗȘȍȔȈ șȗȖȘȍȌ ȕȈȔȍȕȈȚȈ ȕȈ ȗȘȖșȚȖȘȐȯȈȚȈ. ǷȘȐȏȍȔȯȍȚȖ ȍ ȖȗȘȍȔȍȕȖ 
șȖ ȈȌȔȐȕȐșȚȘȈȚȐȊȍȕ Ȕȍȉȍȓ ȏȈ țșȓțȎțȊȈȱȍ ȕȈ ȌȖȉȘȖȊȖȓȕȐȚȍ ȌȈȘȐȚȍȓȐ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐз 
ȒȈȒȖ Ȑ ȏȈ ȗȘȖșȚȖȘȐȯȈȚȈ ȏȈ ȏȍȔȈȱȍ ȗȘȐȔȍȘȖȞȐ гȒȘȊз ȉȘȐș ȖȌ țșȚȈ ȐȓȐ ȗȓțȕȒȈд. ǷȘȐȒȈȎȈȕȐ șȍх 
ȈȕȈȓȐȏȈ ȕȈ ȗȘȖȍȒȚȖȚ ȏȈ ȔȖȉȐȓȕȐз ȗȘȍȋȘȈȌȕȐз ȔȖȕȚȈȎȕȖ - ȌȍȔȖȕȚȈȎȕȐ ѕȐȌȖȊȐз ȈȕȈȓȐȏȈ ȕȈ 
ǰȊȖ ǹȗȐȘȖșȒȐ                                                                                 ǨȕȈȓȐȏȈ  ȕȈ ȝȍȚȍȘȖȋȍȕȐȚȍ ȒȖȕȞȍȗȚȐ ȗȘȐ ȗȘȖȍȒȚȐȘȈȱȍ  ȕȈ                          
             ȗȘȖșȚȖȘȐ ȏȈ ȌȖȉȘȈ ȗȘȖȐȏȊȖȌȕȈ ȗȘȈȒșȈ Ȑ ȝțȔȈȕȈ ȉȐȖȉȈȕȒȈ 
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șȐșȚȍȔșȒȖ ȘȍȠȈȊȈȱȍ ȕȈ ȚȈȊȈȕȐȞȐȚȍ ȊȖ ȗȘȖșȚȖȘȖȚз ȈȕȈȓȐȏȈ ȕȈ ȗȘȐȔȍȕȍȚȖȚȖ ȗȘȐȘȖȌȕȖ Ȑ 
ȊȍȠȚȈȟȒȖ ȖșȊȍȚȓțȊȈȱȍз ȏȈȋȘȍȊȈȱȍ Ȑ ȓȈȌȍȱȍ ȕȈ ȖȉȯȍȒȚȖȚ. 
у. ǷȘȖșȚȖȘȖȚ ȏȈ ȉȐȖȉȈȕȒȈ ȍ șȔȍșȚȍȕ ȊȖ ȗȖȌȘțȔ Ȑ șȖȌȘȎȐх Ȉд GMP șȖ ȚȘȐ ȌȍȓȈ șȖ 
ȗȖȏȐȚȐȊȍȕ ȗȘȐȚȐșȖȒз ȖȌ ȒȖȐ ȍȌȕȈ ȓȈȉȖȘȈȚȖȘȐȯȈ ȏȈ ȔȈȕȐȗțȓȈȞȐȯȈ șȖ șȖȊȘȍȔȍȕȐ ȚȍȘȈȗȍȊȚșȒȐ 
ȗȘȖȐȏȊȖȌȐз ȒȖȔȗȓȍȚȐȘȈȕȈ șȖ șȖȉȓȍȒțȊȈȓȕȈ Ȑ șȘȍȌȕȈ ȚȈȔȗȖȕ ȏȖȕȈц ȉд ȗȘȖșȚȖȘ ȏȈ șȒȓȈȌȐȘȈȱȍ 
ȕȈ ȒȓȍȚȒȐз șȔȍșȚȍȕ ȊȖ ȗȖȌȘțȔ Ȑ ȖȗȘȍȔȍȕ șȖ ȕȍȖȗȝȖȌȕȈȚȈ ȖȗȘȍȔȈ. 
9. ǵȈ ȗȘȐȏȍȔȯȍȚȖ șȍ șȔȍșȚȍȕȐ șȖȌȘȎȐȕȐȚȍ ȏȈ ȒȖȔțȕȐȒȈȞȐȯȈ șȖ ȌȖȉȘȖȊȖȓȕȐȚȍ ȌȈȘȐȚȍȓȐ 
ȕȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐх ȒȈȉȐȕȍȚ ȏȈ ȐȔțȕȖȓȖȋȐȯȈз ȒȈȉȐȕȍȚ ȏȈ ȔȖȓȍȒțȓșȒȈ ȔȍȌȐȞȐȕȈз ȒȈȉȐȕȍȚ ȏȈ 
ȝțȔȈȕȈ ȋȍȕȍȚȐȒȈз ȗȘȖșȚȖȘȐȯȈ ȏȈ ȍȌțȒȈȞȐȯȈз ȗȘȖșȚȖȘȐȯȈ ȏȈ ȏȍȔȈȱȍ ȗȘȐȔȍȘȖȞȐз ȎȍȕșȒȈ ȉȈȱȈ, 
ȔȈȠȒȈ ȉȈȱȈз ȒȈȒȖ Ȑ ȌȖȗȖȓȕȐȚȍȓȕȐ ȗȘȖȚȖȘȐȐ ȏȈ ȒȖȔțȕȐȒȈȞȐȯȈ. 
мл. ǵȈ ȗȘȊȐȖȚ ȒȈȚ șȍ șȔȍșȚȍȕȐ șȖȌȘȎȐȕȐȚȍ ȏȈ ȖȉȘȈȉȖȚȒȈ ȕȈ ȗȘȐȔȍȘȖȞȐȚȍх 
ȓȈȉȖȘȈȚȖȘȐȯȈ ȏȈ ȔȖȓȍȒțȓȈȘȕȈ ȐȔțȕȖȓȖȋȐȯȈз ȓȈȉȖȘȈȚȖȘȐȯȈ ȏȈ ȗȘȖȚȍȐȕȐ Ȑ ȈȊȚȖȗȘȖȚȐȊȚȍȓȈз 
ȓȈȉȖȘȈȚȖȘȐȯȈ ȏȈ ȈȓȈȍȘȋȖȓȖȋȐȯȈ Ȑ șȍȘȖȓȖȠȒȈ ȐȔțȕȖȋȍȕȍȚȐȒȈз ȓȈȉȖȘȈȚȖȘȐȯȈ ȏȈ ȗȘȖȚȖȟȕȈ 
ȞȐȚȖȔȍȚȘȐȯȈз ȗȘȖșȚȖȘȐȯȈ ȏȈ ȘȈȒȖȊȖȌȐȚȍȓз ȎȍȕșȒȈ ȉȈȱȈз ȔȈȠȒȈ ȉȈȱȈз ȒȈȒȖ Ȑ ȗȖȔȖȠȕȐ 
ȗȘȖșȚȖȘȐȐ. 
мм. ǪȖ ȉȈȕȒȈȚȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȍ șȔȍșȚȍȕȈ șȗȍȞȐȜȐȟȕȈ ȖȗȘȍȔȈх ȗȘȍȕȖșȓȐȊ șȐșȚȍȔ 
ȏȈ ȉȘȖȍȱȍ ȕȈ ȟȍșȚȐȞȐз ȒȈȉȐȕȍȚȖȚ șȖ ȓȈȔȐȕȈȘȍȕ ȊȖȏȌțȠȍȕ ȗȘȖȚȖȒз bench-top ȞȍȕȚȘȐȜțȋȈз +4/-
нл°C ȜȘȐȎȐȌȍȘ - ȉȈȕȒȈ ȏȈ ȒȘȊ, AXP- ȗȓȈȚȜȖȘȔȈ ȏȈ șȍȗȈȘȈȞȐȯȈ ȕȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐз 
ȕȈȌȊȖȘȍȠȍȕ ȘȍȏȍȘȊȖȈȘ ȏȈ șȒȓȈȌȐȘȈȱȍ ȕȈ Țȍȟȍȕ ȈȏȖȚз Bioarchive ǸȖȉȖȚșȒȐ șȐșȚȍȔз ǬȍȊȈȘȖȊȐ 
șȈȌȖȊȐ љVE Chartз ǬȍȊȈȘȖȊȐ șȈȌȖȊȐ BioArchive - Wessington Cryogenics PVпллз șȐșȚȍȔ ȏȈ 
ȊȍȕȚȐȓȈȞȐȯȈз șȐșȚȍȔ ȏȈ șȓȍȌȓȐȊȖșȚз ȊȖȌȍȕȈ ȉȈȱȈ Ȑ ȊȈȒțțȔșȒȈ ȗțȔȗȈ. 
12. ǶȗȘȍȔȈȚȈ ȊȖ șȗȍȞȐȜȐȟȕȐȚȍ ȓȈȉȖȘȈȚȖȘȐȐз șȔȍșȚȍȕȐ ȕȈ ȗȘȊȐȖȚ ȒȈȚз șȖȌȘȎȈȚх 
ȓțȔȐȕȖȔȍȚȈȘз ȈȗȈȘȈȚ ȏȈ șȖȘȚȐȘȈȱȍ ȕȈ ȒȓȍȚȒȐз ȈȊȚȖȔȈȚȐȏȐȘȈȕ șȐșȚȍȔ ȏȈ ȍȒșȚȘȈȒȞȐȯȈ ȕȈ Ǭǵǲз 
Ȑ șȐșȚȍȔ ȏȈ ȗȖȓȐȔȍȘȈȏȕȖ ȊȍȘȐȎȕȈ ȘȍȈȒȞȐȯȈ. 
ǹȖ ȖȋȓȍȌ ȕȈ ȔȖȔȍȕȚȐȚȍ șȖșȚȖȯȉȐз ȒȈȒȖ Ȑ ȜȈȒȚȖȚ ȌȍȒȈ ȊȖ ǸȍȗțȉȓȐȒȈ ǴȈȒȍȌȖȕȐȯȈ ȕȍ 
ȗȖșȚȖȐ ȕȐȚț ȍȌȕȈ ȜȖȘȔȈ ȕȈ ȉȈȕȒȈ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐз ȏȈȒȓțȟțȊȈȔȍ ȌȍȒȈ ȗȖșȚȖȯȈȚ ȗȖȊȍќȍ 
ȗȘȍȚșȚȈȊȕȐȠȚȊȈ ȏȈ ȏȍȔȈȱȍ Ȑ șȒȓȈȌȐȘȈȱȍ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȖȌ ȕȍȒȖȓȒț șȚȘȈȕșȒȐ ȏȍȔȯȐ. ǪȖ 
ȐȕȚȍȘȍș ȕȈ ǯȌȘȈȊșȚȊȖȚȖ Ȑ ȏȌȘȈȊȯȍȚȖ ȕȈ ȎȐȚȍȓȐȚȍ ȕȈ ǸȍȗțȉȓȐȒȈ ǴȈȒȍȌȖȕȐȯȈ ȗȖȎȍȓȕȖ ȉȐ ȉȐȓȖ 
ȌȈ șȍ ȗȘȖȍȒȚȐȘȈȈȚз ȐȏȋȘȈȌȈȚ Ȑ ȌȈ ȜțȕȒȞȐȖȕȐȘȈȈȚ ȍȌȕȈ ȐȓȐ ȗȖȊȍќȍ ȉȈȕȒȐ ȏȈ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ 
ȖȘȋȈȕȐȏȐȘȈȕȐ Ȑ ȒȖȕȞȐȗȐȘȈȕȐ ȕȈ ȖșȕȖȊȐȚȍ ȕȈ ȍȊȘȖȗșȒȈȚȈ ȔȍȌȐȞȐȕșȒȈ ȗȘȈȒșȈз ȗȘȍȌ șȍ ȏȈ ȌȈ 
șȍ ȗȖȒȘȐȯȈȚ ȗȖȚȘȍȉȐȚȍ ȖȌ ȔȈȚȐȟȕȐ ȒȓȍȚȒȐ ȏȈ ȗȈȞȐȍȕȚȐȚȍ șȖ ȔȈȓȐȋȕȐ ȏȈȉȖȓțȊȈȱȈз Ȉ ȊȖ 
ȐȌȕȐȕȈ Ȑ ȏȈ ȖșȚȈȕȈȚȐȚȍ ȕȈȔȍȕȐ ȒȖȐ ȖȊȐȍ ȖȉȯȍȒȚȐ ȋȐ ȖȉȍȏȉȍȌțȊȈȈȚ. 
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